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Summary 
 
The ambient conditions such as air quality, noise, music, temperature, lighting and colour, in 
open-plan offices and their impact on employees are important for managements to recognize 
because open-plan offices are becoming more and more common in Swedish companies’ 
office design today (Aronsson, 2005). For students, who will soon be entering the work force, 
it is important to understand how the characteristics of the ambient conditions can influence 
employee behaviour/satisfaction. To have a working knowledge of what kinds of effects the 
ambient conditions can have is likely to increase one’s chances of becoming a satisfied 
employee. An employee that is aware of the importance of creating a servicescape (the 
attributes of the physical surrounding) that meets its needs and desires is likely to enhance its 
satisfaction in the ambient conditions. A great number of managements may not be aware of 
the risks of working in an open-plan office where the ambient conditions are not satisfying the 
employees; ergonomic issues as well as heart diseases are the most serious results (Evans and 
Johnson, 2000, pp. 780-782). This leads to the problem formulation of this thesis: “How can 
management improve employee satisfaction in an open-plan office through the characteristics 
of a servicescape's ambient conditions?” Four main theories are included in the Theoretical 
Framework to provide a deep understanding for the reader about the complexity of problems 
that comes with working in an open-plan office. The Bitner theory and the research compiled 
by Sundstrom discuss ambient conditions and their impacts on employees’ 
behaviour/satisfaction. Evans and Johnson’s theory discusses how stress is related to low-
intensity noise. The final main theory, Person-Environment Fit, upholds the importance of a 
servicescape that fits employees’ needs and desires. The ambient conditions influence 
employee behaviours in numerous ways (Davis, 1984, pp. 271) and at Sogeti’s open-plan 
office several ambient conditions are studied through an observation conducted during April 
17th 2007 and a questionnaire with 15 closed questions. The outcomes of the observation and 
the questionnaire are analysed and concrete proposals are created for the Sogeti management 
to act upon in order to improve the characteristics of their open-plan office’s ambient 
conditions and thereby improve employee satisfaction. One of the concrete proposals to how 
Sogeti may improve the ambient conditions in their open-plan office is to introduce a survey 
that should be handed out to the employees three or four times a year. The purpose of the 
survey is to define employees’ perceptions of the different ambient conditions. Based on the 
outcomes from the survey, employees’ needs and desires of the servicescape, the ambient 
conditions’ characteristics, can be improved. Also, some examples of actions geared towards 
reducing the level of noise in the Sogeti open-plan office are to use ear phones when listening 
to music and to leave the open-plan office when conducting phone calls. The concrete 
proposals developed based on the Sogeti employees’ perceptions of the ambient conditions in 
the open-plan office are outcomes of this thesis that may serve as a tool for the Sogeti 
management to improve the ambient conditions of their servicescape and thereby increase 
employee satisfaction. 
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1. Introduction 

 
The servicescape within a company includes all aspects of a company’s physical capability as 
well as other types of tangible communication (Zeithaml et al., 2006, p. 317). Attributes of the 
servicescape in an open-plan office may be attributes such as what the desks look like, what 
colours the walls are and the level of noise. To design a servicescape is in general a complex 
process and a number of possible solutions can be appropriate (Gustafsson, 2002, pp. 423). 
During the nineties, the trend to base the servicescape design on employees’ needs in order to 
maximize their satisfaction had its starting point (Stallworth Jr and Kleiner, 1996, pp. 34). 
The desired design of an open-plan office for one group of employees may not be the desired 
design for another group of employees (Bitner, 1992, pp. 61). Hence, every open-plan office 
needs its own individual design based upon its employee’s wants and needs.  
 
The focus of this thesis is on the ambient conditions of the servicescape in Sogeti’s open-plan 
office. The ambient conditions include but are not limited to: air quality, noise, music, 
temperature, lighting and colour. Every employee in an open-plan office perceives the 
ambient conditions holistically and it is important for the management to recognize every 
single ambient condition’s characteristics in the servicescape (Bitner, 1992, pp. 65). The 
ambient conditions in an open-plan office affect the employees in a physiological as well as a 
psychological way (Bitner, 1992, pp. 62). Thus, the management ought to create a 
servicescape that fulfils the employees’ wants and needs. This thesis includes a case study of 
the ambient conditions’ impact on employees in Sogeti’s open-plan office. 
 
This thesis also emphasizes the importance of having managers that understand how the 
employees perceive the servicescape because a well-functioning servicescape has many 
advantages. For example, good air quality may lead to a high level of employee satisfaction 
and well-being (Charles et al., 2005, pp. 1). Therefore, it would be in the best interest of every 
open-plan office’s management to read and have a working knowledge of the main ideas of 
this thesis. In the following section the reader is introduced to the complex problem of 
creating well-functioning ambient conditions in an open-plan office. This thesis defines the 
Sogeti employees’ wants and needs of the ambient conditions in their open-plan office and 
counsels the Sogeti management with concrete recommendations to improve the 
characteristics of the ambient conditions in order to increase employee satisfaction. This form 
of researching employees’ perceptions of the ambient conditions and thereafter creating 
explicit proposals for improvement may be used by other scholars that have the same purpose 
as the authors of this thesis, to define employee satisfaction and improve it through the 
ambient conditions. In this way, this thesis contributes to current existing research within the 
field of open-plan offices and the ambient conditions’ impact on employees.  
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1.1 Problem Background 
 
Research indicates that the servicescape is a complex and dynamic force in the open-plan 
office (Stallworth Jr and Kleiner, 1996, pp. 41).  
 
 
 
“All organisations exist within a physical setting, and act according to the constraints and 
limitations imposed by it” (Gustafsson, 2002, pp. 423).  
 
 
Throughout the eighties and nineties several developments have pushed the open-plan office 
into a more prominent role (Stallworth Jr and Kleiner, 1996, pp. 35). Today the majority of 
offices in Sweden are designed as single room offices but the trend is towards more open-plan 
offices and within the near future Sweden is likely to have a majority of open-plan offices 
(Aronsson, 2005). The servicescape can either accommodate or frustrate the employees’ 
needs (Stallworth Jr and Kleiner, 1996, pp. 34) and every employee has different needs and 
desires of their servicescape (Bitner, 1992, pp. 61). Employees respond to the servicescape 
cognitively, emotionally and physiologically. These responses influence how employees 
behave in the open-plan office (Bitner, 1992, pp. 64). However, designing an open-plan office 
with characteristics of the ambient conditions that greatly satisfy the employees are not 
without its own set of specific challenges.  
  
The employees’ behaviour is influenced by the servicescape in the open-plan office (Bitner, 
1992, pp. 59). Disruption and annoyance are sources of disturbance, often raised by 
employees working in an open-plan office (Chigot, 2005, pp. 162). The ambient conditions’ 
affects on employees may in many cases result in surprising outcomes such as head aches, 
nose, throat, eye and skin irritation (Charles et al., 2005, pp. 1). 
 
Poor air quality in an open-plan office may make it difficult to breathe (Bitner, 1992, pp. 64) 
and noise is one of the most annoying ambient conditions in an open-plan office (Sundstrom, 
1986, p. 131). The primary source of annoyance caused by noise is conversations by co-
workers (Sundstrom, 1986, p. 134). Loud noise may result in physical concerns (Bitner, 1992, 
pp. 64) and low-intensity noise may lead to physiological and motivational stress (Evans and 
Johnson, 2000, pp. 782). Music in an open-plan office is related to satisfaction (Sundstrom, 
1986, p. 167) but music can also be perceived as monotonous if it is played for too long of a 
time (Sundstrom, 1986, p. 178). The physiological and psychological power of music may 
improve the behaviour pattern; music can make an employee alert or relaxed (Sundstrom, 
1986, p. 171). Temperature is often described with much dissatisfaction in open-plan offices 
(Sundstrom, 1986, p. 111). An unpleasant temperature in an open-plan office may cause the 
employees to either shiver or perspire (Bitner, 1992, pp. 64). Complaints about the 
temperature are related to the wide range of employees’ individual preferences (Sundstrom, 
1986, p. 111). The glare from lighting may decrease the ability to see and it can also be the 
cause of physical pain (Bitner, 1992, pp. 64). The importance of colour in an open-plan office 
is one of the least understood conditions in the servicescape. The colours blue and green are 
associated with cool temperatures and open-plan offices with light colours are perceived 
larger or more open than open-plan offices with dark colours (Sundstrom, 1986, p. 179).  
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The servicescape in an open-plan office does not create actions or behaviours itself but it can 
facilitate or hinder desired behaviours (Stallworth Jr and Kleiner, 1996, pp. 35). Therefore, it 
is of great importance that every company’s management emphasizes the need for favourable 
ambient conditions that satisfy the employees. By handing out a questionnaire at Sogeti, the 
employees’ perceptions of the ambient conditions in their open-plan office are recognized. 
Next, proposals for improving the servicescape’s ambient conditions in Sogeti’s open-plan 
office can be discussed and the Sogeti management will receive the recommendations to 
improve the ambient conditions, thereby increasing their employees’ satisfaction.  
 

1.2 Problem Formulation 
 
How can management improve employee satisfaction in an open-plan office through the 
characteristics of a servicescape's ambient conditions? 
 

1.3 Purpose  
 
The purpose of this thesis is to describe the different ambient conditions’ affects on 
employees that are working in an open-plan office and to present the problems that may occur 
as well as the positive effects. In a narrower sense it is also the purpose of this thesis to study 
the course of events at the Sogeti open-plan office during a one-day observation, to visualize 
the design of the open-plan office at Sogeti through a blueprint and to acquire knowledge 
about the Sogeti employees’ perceived servicescape through a questionnaire. The 
questionnaire is conducted in order to compile the employees’ perceptions of the ambient 
conditions in the open-plan office. The analyses of the outcomes from the observation as well 
as the employees’ perceptions constitute a foundation for the concrete proposals that the 
Sogeti management may use to improve the characteristics of the ambient conditions in the 
open-plan office and thereby increase employee satisfaction. 
 

1.4 Delimitations  
 
It is not only the ambient conditions that influence the employees’ behaviour and satisfaction 
in an open-plan office’s servicescape. This thesis does not include dimensions of the 
servicescape such as spatial layout, functionality signs, symbols and artefacts. Spatial layout 
and functionality signs are the way in which equipment machinery and furnishings are 
arranged (Bitner, 1992, pp. 66). This would have been an interesting dimension to include in 
the thesis but unfortunately time and resources have limited the possibility.  
 
Our thesis discusses how the employees’ behaviour and satisfaction are affected by the 
ambient conditions of a servicescape. The Bitner article focuses on the servicescape’s impact 
on customers as well as employees. The servicescape’s impact on customers is not discussed 
in this thesis and therefore the original Bitner model is modified into one that is suitable for 
the purpose. Excluding the ambient conditions’ impact on customers is a natural choice due to 
the fact that open-plan offices and their employees are what we are interested in exploring in 
this thesis.  
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1.5 Definitions 
   
Ambient Conditions: the atmosphere of a working environment both literally and figuratively, 
for example the air quality, noise, lighting and colour (Sundstrom, 1986, p. 7).  
 
Attention: perceived capacity to maintain focus on a task (Chigot, 2005, pp. 156). 
 
Carbon Monoxide: a gas that is odourless and colourless and at low levels may cause 
physiological symptoms which are similar to flu symptoms such as head aches and nausea. 
Being exposed to high levels of Carbon Monoxide can, in the worst cases, lead to death (U.S. 
Environmental Protection Agency, 2007).  
  
Control: perceived capacity to influence one’s current situation (Chigot, 2005, pp. 156). 
 
Loud: perceived strength of the sound (Chigot, 2005, pp. 156). 
 
Noise: noisy character of the environment (Chigot, 2005, pp. 156). 
 
Open-Plan Office: an office where the employees are workstationed in one room.  
 
Physical Setting: the combination of space configuration, physical ambience, interior design 
and overall architectural design (Gustavsson, 2002, pp. 424). 
 
Servicescape: the servicescape within a company includes all aspects of the organization’s 
physical capability as well as other types of tangible communication (Zeithaml et al., 2006, p. 
317). 
 
Sulphur Dioxide: being exposed to Sulphur Dioxide, which is a widespread contaminant in 
our every day life with especially high levels in cities and industrialized environments, may 
lead to after-effects such as eye, nose and skin irritation. This gas is colourless but has a 
strong and sweet odour (Australian Government, Department of the Environment and Water 
Resources, 2007).  
 

1.6 Continuing Disposal 
 
2. Methodology  
 
In chapter two the thesis’ methodical approaches are presented. The choice of paper topic, 
preconceptions and trustworthy criterions etc. are discussed as well as possible insufficiency 
of the material that the Theoretical Framework is built upon. The material constituting the 
Methodology supplies the reader with the choices and prerequisites that surveyed the structure 
of the Methodology and thereby the whole thesis.  
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3. Theoretical Framework 
 
Chapter three, the Theoretical Framework, consists of four main theories and different 
scholars’ research as supporting material. The main theories are the Bitner theory, research 
compiled by Sundstrom, Evans and Johnson’s work concerning Stress and Low-Intensity 
Noise and the Person-Environment Fit theory. These theories are described in the Theoretical 
Framework in order to present the theoretical material that serves as a foundation for this 
thesis. The reader is also being introduced to the concept of open-plan offices and models are 
created in order to provide a comprehensive understanding of the theoretical material. The 
theories in the Theoretical Framework describe the employee behaviour in open-plan offices, 
the ambient conditions’ characteristics and their decisive impact on employees, and the 
importance of creating an open-plan office that “fits” the employees’ wants and needs. 
 
4. Empirical Framework 
 
In chapter four, the Empirical Framework, the outcomes of the observation and the 
questionnaire are presented as well as a blueprint of the Sogeti open-plan office. The blueprint 
conveys to the reader a comprehensive, visible image of the Sogeti open-plan office design. 
Models surveyed in SPSS (Statistical Package for the Social Sciences) are created as an 
attempt to visualize the outcomes of the questionnaires that constitute a base for the Analysis 
as well as the outcomes of the observation. The Empirical Framework reveals the information 
about the Sogeti employees’ perceptions of the ambient conditions’ characteristics in their 
open-plan office. 
 
5. Analysis 
 
The material constituting the Empirical Framework is analysed in chapter five, the Analysis, 
based upon the Theoretical Framework. The Analysis’ function is to evaluate the empirical 
data and to enact the link that ties the Theoretical and Empirical Framework together.  
 
6. Conclusions 
 
The Conclusions contain the highlights of the Analysis and serves as a summarization of the 
accomplishments of this thesis. The Conclusions constitute a foundation for the concrete 
proposals, developed in the following chapter, on how to improve the ambient conditions’ 
characteristics in the Sogeti open-plan office in order to increase employee satisfaction. 
Chapter six ends with ideas for future research in the field of open-plan offices. 
 
7. Proposals 
 
The last chapter, the Proposals, answers the question posed in the problem formulation and 
contains the proposals that are developed based on the Theoretical Framework as well as on 
the outcomes of the observation and the Sogeti employees’ perceptions of the ambient 
conditions in their servicescape, the Empirical Framework. The suggestions constitute a tool 
for the Sogeti management to improve the servicescape’s ambient conditions and their 
characteristics in the open-plan office at Sogeti in order to increase their employees’ 
satisfaction.  
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2. Methodology 
 
This section contains a description and critiques of our chosen Methodology. Each different 
part of the Methodology; Choice of Paper Topic, Perspective, Preoccupations etc., are 
described to serve as an informational guide to assist the reader in understanding our way of 
conducting the Methodology and thereby our way of conducting the whole thesis.  
 

2.1 Choice of Paper Topic 
 
During our course Services Marketing, bachelor level 2007, we were introduced to the subject 
of servicescapes and their impacts on behaviours and feelings. We were very fond of the 
concept of servicescapes, which was new to us at the time and through the course material we 
gained a deeper understanding of servicescapes’ impact on daily life. Because we are both 
entering the business world within a year, we are naturally interested in how the work 
environment will affect us and how we can increase our individual as well as our co-workers’ 
well-being in the work environment, the servicescape. We have chosen to focus on the 
ambient conditions of a servicescape: air quality, noise, music, temperature, lighting and 
colour. These ambient conditions are very tangible elements in the workplace, which not only 
facilitates our research and empirical study, but makes it easier for managements and 
employees to comprehend and use in improving measures as well. The fact that the open-plan 
office is an office arrangement that is becoming more and more common in Sweden today 
(Aronsson, 2005) made it interesting for us to examine their ambient conditions since we will 
both probably work in an open-plan office in the future. A wide range of people can find our 
results useful in their daily life, for example managements of open-plan offices. Employees 
that are taking part in our thesis receive first-hand insight on how to utilize their space in an 
open-plan office to maximize comfort and efficiency. Also, the lessons that students learn 
from this thesis, how the ambient conditions of a servicescape impact behaviours, will be 
useful to them when they begin their careers.  
 

2.2 Choice of Company  
 
Our thesis includes a case study of Sogeti. Sogeti is a consulting firm with offices in 18 
Swedish cities. In Umeå, Sogeti is located downtown and is specified to work within different 
industries such as banking and financing, public activity, woodlands and paper and 
manufacturing and process. Some service fields that the Umeå office is specialized in are 
Application Management, Business Intelligence and Microsoft, among others (Sogeti, 2007). 
We chose Sogeti as the company for our case study because the size of their open-plan office 
and the positive and enthusiastic management were both advantageous and necessary for us 
and our thesis. Also, Sogeti’s convenient downtown location played a role in our decision 
making process. The fact that Sogeti was situated mere minutes from the Umeå University 
campus made conducting the observation and handing out the questionnaire personally 
feasible, as well as facilitating our personal interaction with the company’s management. 
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2.3 Perspective 
 
A perspective describes how the scholars approach a specific problem. The approach that a 
scholar chooses depends on the scholar’s paradigm and world perception (Flodhammar, 1991, 
p. 10). The approach we use is a management perspective given that the management is in 
charge of the open-plan office design and thereby has the power to make any and all possible 
improvements in the ambient conditions that can be made at Sogeti.  
 

2.4 Preconceptions 
 
 
 
”Our values can have an important impact on the research we decide to pursue and the way 
in which we pursue it” (Saunders et al., 2007, p. 101). 
 
 
The way one perceives the reality is created by one’s social and individual background, 
education and practical experiences etc. (Johansson Lindfors, 1993, p. 25). The concept of 
preconceptions includes all conceptions that an author has or develops up until his or her 
current research (Johansson Lindfors, 1993, p. 76). We attended the business program at 
Umeå University fall semester 2004 and are majoring in marketing at the bachelor level. 
During our university years we have studied the same courses, our academic background is 
identical. It would have been interesting and perhaps beneficial if one of us had an academic 
background in management and psychology in order to have a wider academic dimension for 
this thesis. We have studied, been abroad and conducted group works together, a fact that can 
be looked upon as positive as well as negative aspects regarding our thesis. The positive point 
of view is that we know each other well and neither one of us are afraid to speak our mind or 
voice our opinions. A negative aspect of our similar background and work history is that we 
may have developed similar values and this may narrow our dimensions in this thesis. One of 
us has spent a year in the U.S. and acquired a deep knowledge of the American social culture. 
This has been an advantage for us because much of our Theoretical Framework is based on 
empirical studies conducted in the U.S. and we know differences and similarities between the 
Swedish and the American society. We are 23 and 24 years old and have not begun our 
business world careers yet. One of us has held a summer job in a semi open-plan office and 
one of us has worked one summer in an open-plan office. These experiences have been very 
valuable for conducting this thesis. Our research and findings do not rely solely upon 
academic findings and questionnaires but are also grounded in our personal experiences. One 
of us holds open-plan office design in a positive light in comparison to a single-room office 
design while one of us is more dubious. We both agree that management of open-plan offices 
must have a clear understanding of the ambient conditions’ impact on the servicescape’s 
employees in order to uphold good health and well-being among the employees.   
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2.5 Choices of Methodical Approach 

2.5.1 Scientific Attitude 
 
The scientific attitude generally means the reality perception of the author (Johansson 
Lindfors, 1993, p. 10). Our scientific attitude is positivistic which means that the empirical 
analytic inquiry is looked upon as a concrete reality that is physical and with a substance that 
is in most cases measurable. When conducting an observation in a positivistic approach the 
observation is done with clear rules. The purpose of a positivistic approach when conducting 
research is explanation, prediction and control. The values of positivistic research are about 
science and scientific knowledge that is seen as value-neutral (Rhedding-Jones, 2005, p. 55-
56). The positivistic approach advocates atomism which means that the entirety should be 
identified in separate parts and each part should be studied carefully. The purpose of the 
positivistic scientific attitude is to explain the reality (Johansson Lindfors, 1993, p. 46). Due 
to the fact that an observation is a major part of our Empirical Framework as well as a 
questionnaire with closed questions and that we are aiming to describe the servicescape at 
Sogeti’s open-plan office as well as how the employees perceive the ambient conditions, the 
positivistic approach is motivated.  

2.5.2 Subjectivism 
 
A scientific attitude that assumes a subjectivist view presumes that research is influenced by 
the author’s perceptions of reality. These perceptions are in a continual process of social 
interaction and therefore constantly changing (Saunders et al., 2007, p. 107). Through the 
subjectivist view of our thesis, it is unavoidable for our experiences and valuations to not have 
an impact on the way we have created our thesis.  

2.5.3 Deductive Approach 
 
A deductive approach represents the most common view of how theoretical and empirical 
material is related (Bryman and Bell, 2005, p. 23). When the empirical research is based upon 
theoretical research, the approach is considered to be deductive. In brief, deduction is what is 
most commonly thought of as scientific research. The deductive approach attempts to explain 
relationships between variables (Saunders et al., 2007, p. 117). The relationships that are 
explained in our thesis are the relationships between the attributes of the servicescapes and 
employee behaviour/satisfaction. Another dimension of the deductive approach is that the 
research has a clear and well organized structure (Bryman and Bell, 2005, p. 24). We are 
aiming at upholding a structure that is typical for the deductive approach: our chapters are in a 
logical and a chronological order.  
 

2.6 Empirical Design 

2.6.1 Our Focus 
 
A frame for collecting and analyzing data is the purpose of the empirical design. A wide set of 
focuses may be emphasized in an empirical design. The different focuses may be the 
relationships between different variables, the understanding of different behaviours, the affect 
it has in the context they are a part of, an evaluation over time of the social phenomena and 
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the significance of their relationships (Bryman and Bell, 2005, p. 47). In our empirical design 
our focus is the relationship between the ambient conditions of the servicescape and the 
employees’ behaviour/satisfaction. 

2.6.2 Case Study 
 
One survey of empirical design is the case study which is a detailed survey on a specific case, 
for example a group or an organization (Bryman and Bell, 2005, p. 47). Our case study will be 
conducted in the open-plan office at Sogeti. The motivation for using a case study as our 
empirical design is that the case study strategy has the ability to answer questions such as 
why, what and how (Saunders et al., 2007, p. 139). In our thesis these questions are important: 
why is the employee having a head ache, perceive stress etc., what does the servicescape 
design look like and how can the management improve the ambient conditions in the open-
plan office? 
 

2.7 Empirical Method 
 
An empirical method contains the manner in which the data has been collected. There are a 
variety of ways data can be collected, for example: questionnaires, interviews and 
observations (Bryman and Bell, 2005, p. 47). A major advantage of ambient conditions 
compared to, for example, psychological conditions (expectancies, needs, values, goals and 
attitudes) is that the ambient conditions are observable (Davis, 1984, pp. 281-282). Because 
these conditions are observable, a questionnaire with closed question is used to collect data. 
The observable characteristics of the ambient conditions also made it convenient to conduct 
an observation of Sogeti’s open-plan office that is based upon a template that is drawn from 
the Theoretical Framework. During a one day visit at the open-plan office at Sogeti we 
observed the ambient conditions of the servicescape and handed out and collected our 
questionnaires. 
 

2.8 Procedures 

2.8.1 Motives of Choices 

 
We included three different age categories in our questionnaire in an attempt to ascertain 
whether or not the older age category is equally satisfied with the level of lighting when 
writing or reading compared to the younger age categories. We have chosen to evaluate the 
ambient conditions: air quality, noise, music, temperature, lighting and colour because we 
have built our Theoretical Framework upon these factors. The reason behind choosing these 
ambient conditions for our Theoretical Framework is that these conditions are of a concrete 
nature which makes it convenient for us to conduct the observation and design the questions 
in the questionnaire. Compared with psychological conditions (expectancies, needs, values, 
goals and attitudes), the ambient conditions are observable and well suited to give explanation 
through an observation (Davis, 1984, pp. 281-282). We want to take part in the employees’ 
perceived evaluation of the ambient conditions in the Sogeti open-plan office because our 
thesis builds chiefly upon employee perception of a servicescape’s ambient conditions. In our 
questionnaire we chose to exclude questions about whether or not the employees suffer from 
head aches, eye and nose irritation etc. caused by a bad air quality due to the complex 
procedure needed to analyze and ensure that these answers were trustworthy. A question like: 
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“if you suffer from any physiological defects, what is its cause?” could provide knowledge 
that the employees do suffer from physiological defects but it would not provide any concrete 
insight as to what has caused these physiological defects. To link the physiological defects to 
the air quality is a very complex procedure that is not suitable for research of this magnitude.  
We did, however, include questions about whether or not the employees suffer from any 
ergonomic defects due to the fact that the sources of ergonomic issues are generally easier to 
pinpoint.  For example, if an employee has been working a lot in front of the computer it is 
easy to understand the relation between repetitive use and elbow ache, while having a head 
ache may be related to a myriad of causes. An alternative to collecting data through a 
questionnaire would have been to collect data through interviews. We chose to collect data 
through questionnaires because data collection through questionnaires to all Sogeti employees 
would be more comprehensive than collecting data via a handful of interviews (more than a 
few interviews would not have been possible due to time constraints). The dissatisfaction 
among the employees about the ambient conditions in Sogeti’s open-plan office tended to be 
equally distributed among the employees. 

2.8.2 Equipment 
 
The only measurement equipment that we used while conducting the observation is a 
thermometer to record the exact temperature of the Sogeti open-plan office. Our interest in the 
actual office temperature stems from the fact that the temperature of 21 degrees Celsius has in 
empirical research turned out to be the most preferable temperature among employees 
(Sundstrom, 1986, p. 113). This is why knowledge of the exact temperature in the Sogeti 
open-plan office is an important factor in our Analysis, Conclusions and Proposals. 
 

2.9 Collecting Data 

2.9.1 Primary Sources 
  
There are two parts of the primary sources that constitute our Empirical Framework. One of 
the parts of the primary sources that have been used in our thesis is the answers from our 
questionnaires submitted by the Sogeti employees. The other part of the Empirical Framework 
is our observation that we conducted Tuesday April 17th 2007, during our one day visit at 
Sogeti. In order to conclude how the employees at Sogeti generally perceive their office 
servicescape requires a large amount of information units. The most desirable design when 
collecting data is a complete investigation of the studied population that is current for the 
researchers (Johansson Lindfors, 1993, p. 92). We chose to give the questionnaire to all of 
Sogeti’s employees that currently were working in the open-plan office. 

2.9.2 Secondary Sources 
 
Our first contact with the literature on the subject of servicescapes and ambient conditions 
was through the course material on the bachelor level course, Services Marketing. Bitner’s 
article “Servicescapes: The Impact of Physical Surroundings on Customers and Employees” 
(1992) was included in the required reading and we decided to use this article as a main 
theory of our thesis. To expand our Theoretical Framework we used Umeå University’s 
library to search for sources. We used the databases Business Source Premier and Emerald 
Fulltext to find scientific articles, and searched for sources in book survey through ALBUM, 
the online literature search of Umeå University library. We used search words such as open-



Open-Plan Offices 
-the Importance of the Ambient Conditions’ Characteristics for Employee Satisfaction 

 

 - 16 -

plan offices, open offices, servicescape and ambient conditions but also looked up the 
reference list of the scientific articles which eventually increased in amount. We also searched 
on Google to see if there were any articles that could provide useful sources for our thesis. We 
found some articles from the NRC Institute for Research in Construction’s webpage which is 
the leading construction research agency in Canada (Institute for Research in Construction, 
2007). As time went by, the literature search came to a state of saturation and we felt satisfied 
with the sources we had found. The concept of saturation is when the search for more sources 
tends to lead to literature that is already found (Johansson Lindfors, 1993, p. 88). 
 

2.10 Critique of Sources 

2.10.1 Primary Source Critique 
 
2.10.1.1 Potential Doubts, Misunderstandings and Over/Underrates  
 
There is a potential risk that the employees did not fill out the questionnaires in a truthful 
manner. If the questionnaires were carelessly read or if the employees were under stress to 
complete a task and were hurried in their responses they could have answered the questions in 
a way that is not truthful. There is also the possibility that the questions may have been 
misunderstood or that the directions for answering the questions were misunderstood. Another 
risk is that the employees may be shy or withhold feelings because they do not want to 
complain about their work environment and therefore may overrate their work environment. 
Perhaps the employee is unconsciously annoyed with his co-worker’s chat and blames the 
attributes of the servicescape for the annoyance caused by the co-worker. This may occur if 
the employee has not defined the source of annoyance completely or if the employee does not 
dare to say that the source of annoyance is indeed the co-worker’s chat. There may also be a 
risk that the Sogeti employees overrated their satisfaction with the servicescape in their open-
plan office because they received attention through the questionnaire and the fact that we 
handed them out personally. This is what happened in the Hawthorne studies in 1924, which 
represents a turning point when it comes to psychology of the work environment. The 
respondents of the Hawthorne studies turned out to be positively affected by the attention they 
received from the researchers of the study (Sundstrom, 1986, p. 46).  

2.10.1.2 Variety of Noise Level 

 
The fact that we made our observation during one day means that there is a possibility that we 
could have missed observing factors of the ambient conditions that do not occur every day. 
Or, conversely, that we may have observed attributes that usually do not occur. Factors such 
as the level of noise, for example, may differ from day to day. The day we were observing the 
office may have been an unusually quiet day, or an unusually noisy day and this needs to be 
recognized in relation to the empirical study of this thesis.   

2.10.1.3 Expanded Answers 

 
It would have been interesting to know why such a big part, 86 percent, of the Sogeti 
employees did not perceive the temperature in the open-plan office to be very good. We know 
that 10 percent of the employees perceived the temperature as being too low but we do not 
know what percent, if any, of the employees perceived the temperature as being too high. If 
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we conducted the questionnaire again we would expand the possibilities for the employees to 
explain their answers about the perceived temperature and how to improve it.  
 
2.10.2 Secondary Source Critique 

2.10.2.1 The Topicality 

 
The topicality of a source must be the most recent accepted theory within the field of research. 
A source that is old may still, in fact, be current even though it is not new. As long as there is 
not any more recent theory, an old theory keeps its topicality (Johansson Lindfors, 1993, p. 
89). We do use some theories that may be considered old in certain cases where we have not 
found more recent research within the field. The risk is that more recent sources do exist but 
that we, for whatever reason, could not find it. 

2.10.2.2 Social Culture 

 
Another critique of the sources is that the major part of the empirical studies conducted in the 
theories we are using is performed in the U.S. The results from these empirical studies are not 
necessarily applicably in the Swedish society but in our opinion, the U.S. results are 
applicable to our case study due to the fact that the Swedish social culture in open-plan offices 
does not seem to be radically different from the American social culture.  

2.10.2.3 Music 

 
The theory found in Sundstrom’s “Work Places” (1986) about music has no empirical 
evidence (Sundstrom, 1986, p. 175). While the lack of empirical evidence makes the material 
about music less trustworthy, our purpose of using the material found in Sundstrom is not to 
state or prove anything but simply to use it as inspiration for creative ideas and proposals on 
how to improve employee satisfaction in the open-plan office through the ambient condition 
of music. The studies found in Sundstrom (1986) that indicate that employees perceive the 
temperature to be slightly warmer if the open-plan office has “warmer” colours are also 
limited to laboratory studies.  
 

2.11 Design of the Questionnaire and the Observation Template 

2.11.1 The Questionnaire 

2.11.1.1 Structure 

 
Questionnaires are self administrated: the respondents read the questions and fill them out by 
themselves. All respondents receive the same questions. The advantages with the data 
collection method via questionnaires are that the choices of variables may be reduced to what 
the researchers evaluate as current for the research or survey. The advantages that come with 
closed questions are: they facilitate the interview procedure due to the fact that no attendance 
of the researchers is required, the questions are easy to understand given that the closed 
answers serves in an explaining way and finally, the possibility to compare given answers 
between different respondents increases (Halvorsen, 1989, p. 87-88). The questionnaire used 
in this thesis is designed in a well-structured way, based on the theories about the ambient 
conditions in the Theoretical Framework, in order to make it easy and logical for the 
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employees to give their answers. The language used in the questionnaire is conducted on the 
basis of the common man’s knowledge about the design of an open-plan office. No academic 
words are used such as servicescape or ambient conditions due to the fact that these words are 
not commonly used in daily conversations. The questions should be neutrally designed in 
order to not influence the respondents’ answers (Bryman and Bell, 2005, p. 369) which we 
have tried to fulfil. The questions in the questionnaire are developed on the basis of the 
Theoretical Framework. In the introduction in the Theoretical Framework, information about 
open-plan offices is given to serve as an introduction on the subject. Hence, the questions in 
the questionnaire are based on the later part of the Theoretical Framework where the four 
theories are introduced: the Bitner Model, theories compiled by Sundstrom (1986), Evans and 
Johnson’s Stress and Low-Intensity Noise and Person-Environment Fit. The first two 
questions of the questionnaire are about the employees’ age and sex. A vertical design 
separates the answers from the questions (Bryman and Bell, 2005, p. 168). Therefore, the 
questions in the questionnaire are designed vertically in order to decrease the risk that the 
employees become confused and answer in an unintended manner. Rating questions serves to 
collect opinion data (Saunders et al., 2007, p. 372). Rating questions are the kind of questions 
we have consistently used in the questionnaire. The questionnaire consists of 15 questions that 
have closed answer alternatives. Some of the questions in the questionnaire do only give the 
employees two answers to chose between. The two-answer questions are created in that 
design where the basis for evaluating these questions is the need for only two options of 
answers.   

2.11.1.2 Functional Test of the Questionnaire  

 
To make sure that there were no questions that caused confusion or doubts we handed out the 
questionnaire to three random people in order to see how they perceived the questions. This 
was done before handing out the questionnaire to the employees at Sogeti in order to test the 
questionnaire’s function. We did not need to change any of the questions in the questionnaire 
based on the positive results of the functional test. We did, however, slightly change the 
missive; we changed the estimated completion time from approximately seven minutes to 
approximately three minutes. The completion time was changed because the questionnaire’s 
functional test revealed the completion time to be shorter than we expected it to be. The 
missive that is added to the questionnaire contains information about who we are, the purpose 
of our case study, that the questionnaire is supposed to be filled out anonymously, the 
evaluated completion time and the date of deadline in order to inform the employees about the 
basic conditions of our case study.  

2.11.2 The Observation Template  
 
The observation conducted at Sogeti’s open-plan office was based on an observation template 
in order to uphold a structured observation and to focus on the topical obstacles and attributes 
of the ambient conditions of the servicescape. The observation template also serves as a visual 
to the reader of what our focus has been during the observation. There is one major aspect that 
is important to pay attention to as observers when conducting an observation; to state a clear 
focus. The focus has to clearly define who and what will be observed, and the observers need 
to know if there is a specific person or a specific part of the environment that is supposed to 
be observed (Bryman and Bell, 2005, p. 200). Our focus is to observe the ambient conditions 
in the Sogeti open-plan office and the employees’ behaviour (postural adjustments), and the 
observation template served as guidance for us to uphold this clear focus.  
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2.12 Implementation  

2.12.1 The Questionnaire  
 
The questionnaires were filled out by all of the 21 current employees at Sogeti. The 
employees were supposed to complete the questionnaire within the set out time of four days.  
We handed out the questionnaire to the employees at Sogeti in the morning of the day we 
conducted the observation. When the day was over, all of the employees had completed the 
questionnaire and turned them in to us. We collected all of the completed questionnaires on 
the April 17th 2007, even though the deadline for completing the questionnaire was the 21st 
April 2007. All of the questionnaires that we handed out to the Sogeti employees were 
returned completed.  

2.12.2 The Observation 
 
A structured observation is built upon the frequency of events, characterized by a high level 
of predetermined structure and quantitative analysis (Saunders et al., 2007, p. 302). The 
complete observer does not reveal the purpose of the observation or take part in activities of 
the studied group (Saunders et al., 2007, p. 288). When conducting the observation our 
function was a modified version of the complete observer, the employees had an idea of our 
purpose but we did not take part in activities at Sogeti. Based on our observation template 
which is built upon the Theoretical Framework, and with the focus on the ambient conditions, 
we conducted the one day observation in the Sogeti open-plan office on the April 17th 2007. 
The observation was carried out by sitting on chairs in the open-plan office, observing the 
course of events and taking notes. We also walked around in the open-plan office to take a 
closer look at the ventilation system, the window views etc.  
 

2.13 Empirical Data 
 
We evaluated the material that we received from the questionnaires through analysing the 
employees’ answers compiled in the Empirical Framework, on the basis of the Theoretical 
Framework. We also made diagrams in the SPSS computer program in order to visualize the 
employees’ answers, the empirical data, to receive an organized structure of the Empirical 
Framework. The consisting material of the empirical data in the Empirical Framework was 
then analysed. Conclusions are drawn based on the Analysis which constitutes a foundation 
for our concrete proposals. 
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2.14 Trustworthy Criterions 

2.14.1 Transferability 
 
Our purpose concerning the knowledge yielded in this thesis is not to make a generalization 
that the employees’ needs and desires of the ambient conditions at Sogeti are the same needs 
and desires employees have at other companies. Our purpose is the knowledge yielded in this 
thesis should be applicable in other contexts. The purpose of this thesis is accurately described 
by the concept of transferability, that the results and yielded knowledge may be transferred 
into other contexts (Bryman and Bell, 2005, p. 50).  

2.14.2 Internal Validity  
 
The concept of internal validity is whether or not variable X is having an impact on variable 
Y. Results with a strong internal validity can prove that variable X really has a current impact 
on variable Y (Bryman and Bell, 2005, p. 49). In our thesis we assume that the ambient 
conditions of the servicescape (variable X) do have an impact on employee 
behaviour/satisfaction (variable Y). Earlier research has proved that the ambient conditions of 
the servicescape in an open-plan office have a causal affect on employee 
behaviour/satisfaction. Therefore, we consider the internal validity to be accepted in the 
relation between the ambient conditions and employees’ behaviour/satisfaction although we 
can not prove that the relationship between the ambient conditions and employee 
behaviour/satisfaction is causal in our specific case study at Sogeti. 

2.14.3 Reliability 
 
Reliability is whether or not the results from a survey would be the same if the survey was 
conducted again with the same methodology and by the same researcher, or if the results 
would be influenced by chance or temporary conditions (Bryman and Bell, 2005, p. 48). It is 
hard to know if our research meets a high standard of reliability due to the fact that no earlier 
research has been done at Sogeti concerning the ambient conditions and employee 
behaviour/satisfaction. If the same research would be conducted again at Sogeti, it would be 
doubtful that the employees would be the same ones that participated in our research.  
Employees may quit and be replaced. If the employees are the same, and the survey is 
conducted again, we claim that the outcomes of the empirical study would be of a valid 
reliability.  
 

2.15 Contribution to Current Research 
 
Earlier research about the ambient conditions comprises empirical research of one ambient 
condition at a time. In Evans and Johnson’s research (2000) about the impact of Stress and 
Low-Intensity Noise on employees, only the ambient condition of noise is studied. We have 
not found an empirical study that studies several ambient conditions at the same time. In our 
thesis we investigate several ambient conditions: air quality, noise, music, temperature, 
lighting and colour to receive the overall employee perception of the servicescape’s ambient 
conditions and by doing this we contribute to current research with an overall employee 
perception of the ambient conditions. It is also interesting to have the opportunity to apply the 
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knowledge gained from current research into a specific company; to use the accepted theories 
in a concrete case. Through implementing our proposals onto a real company, not only 
discussing whether or not the ambient conditions have a big or small affect on employees, 
make our thesis comprehensive in a concrete way. Our thesis may work as a basis for other 
researchers to improve a company’s employee satisfaction.  
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3. Theoretical Framework 
 
The Theoretical Framework serves as an illustrative guide for the Empirical Framework, the 
Analysis, the Conclusions and the Proposals. The purpose of the Theoretical Framework is to 
visualize the research, conducted by different scholars, that proves the ambient conditions’ 
large impact on employees’ satisfaction and behaviour in an open-plan office.  
 
The Theoretical Framework contains a brief description of the history and concept of open-
plan offices as well as four main theories. The first main theory is developed by Bitner and is 
a frame for describing the servicescape’s impact on employee behaviour. The Bitner theory 
serves to give the reader a clear overview of the relation between the servicescape and 
employee behaviour/satisfaction. The ambient conditions of a servicescape presented in the 
Bitner model will be described based on research from Sundstrom’s “Work Places” (1986) 
which is the second main theory of the Theoretical Framework. The third main theory, the 
affect of Stress and Low-Intensity Noise on employees, is developed by Evans and Johnson. 
This theory demonstrates how an unsatisfying work environment in an open-plan office can 
lead to physiological after-effects such as stress and heart diseases (Evans and Johnson, 2000, 
pp. 782). The Theoretical Framework concludes with a simple but comprehensive theory by 
Stallworth Jr and Kleiner that summarizes the whole Theoretical Framework into an all-
embracing concept, the Person-Environment Fit. These four main theories are supported by 
different scholars’ research and empirical surveys in order to reinforce the main theories.  
 
Mary Jo Bitner, the author of the first main theory in the Theoretical Framework, is an 
assistant Professor of Marketing at the Arizona State University, U.S. (Bitner, 1992, pp. 57). 
Bitner has in her career as a professor and researcher in Services Marketing been recognized, 
all over the world, as one of the founders and leaders of the Services Marketing field of study.  
In 2003, Bitner won the “Career Contributions to the Service Discipline Award” that was 
presented by the Services Marketing group of the American Marketing Association (Arizona 
State University, 2007).  
 
Eric Sundstrom is the author of the book “Work Places”, our second main theory. This book 
is used to describe the ambient conditions’ impact on employees in an open-plan office. 
Sundstrom is a Professor in Psychology at the University of Tennessee, Knoxville, U.S. This 
University is rated among the top 40 public Universities in the U.S. Sundstrom’s research 
interests are the effectiveness of work groups and work environment. One of Sundstrom’s 
research areas is the relationship between features of the physical environment and individual 
experience and interpersonal relationship in work settings (The University of Tennessee, 
2007).   
 
Gary W. Evans and Dana Johnson conducted their research about Stress and Low-Intensity 
Noise at Cornell University, Department of Design and Environmental Analysis, in the U.S. 
This faculty aims to understand how the planning, design and management of the constructed 
environment affects individuals, groups, organizations and communities and how that 
research can lead to innovative design solutions (Cornell University College of Human 
Ecology, 2007). 
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Otto E. Stallworth Jr and Brian H. Kleiner and their concept of Person-Environment Fit 
contribute to the fourth main theory of this thesis. Stallworth Jr and Kleiner are based at the 
Department of Management, California State University, Fullerton, U.S. (Stallworth Jr and 
Kleiner, 1996, pp. 34).  
 

 
 
Model 1, The Chain of Employee Influences, serves as an introducing model to sum up the 
stringent of the Theoretical Framework. Open-plan offices and the servicescapes within them, 
includes a body of ambient conditions’ characteristics that have a major impact on employee 
behaviour/satisfaction. This chain of what influences the employees is constantly underlying 
the theories as well as the general argumentation throughout the whole thesis.  
 

3.1 Open-Plan Offices 
 
An open-plan office is an office setting where the employees are workstationed in one room. 
Whether one would find a single room office or an open-plan office when walking into an 
office building was a toss-up in the industrial world during the eighties. Even companies in 
the same business had different preferences when it came to the question of single rooms or 
open-plan offices (Stone and Luchetti, 1985, pp. 103). Today, the majority of the offices in 
Sweden are designed as single room offices but the trend is towards a majority of open-plan 
offices within a near future (Aronsson, 2005). 

3.1.1 How it all Started 
 
In the late 1950’s a company in Germany eliminated the factory-like plan and single rooms by 
moving their entire office, including management, out into the open-plan office. Companies in 
the US also began experimenting with open-plan offices during this time period. These early 
attempts were not overwhelmingly successful (Stone and Luchetti, 1985, pp. 103). When the 
open-plan office started to replace the single rooms in the 1960s, the design emphasized 
efficient workflow and communication and elimination of status markers. To cut costs the 
previous freestanding desks and complex paths have been replaced with interlocking, modular 
furniture that can be reconfigured when necessary (Veitch et al., 2004, pp. 1). There is ample 
evidence that the open-plan office’s servicescape design has an affect on employees (Russel 
and Ward, 1982, pp. 679).   
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3.1.2 Advantages of an Open-Plan Office 
 
The arguments in favour of an open-plan office design are that the open-plan office smoothes 
the progress of interaction between employees in the organization. Improved communication 
and increased productivity are other favourable effects of an open-plan office design. If the 
employees do not mind being overheard, want to have close contact with their co-workers and 
have a lower demand for privacy, the open-plan office is a suitable option (Davis, 1984, pp. 
274). Due to the fact that the density of employees is higher in an open-plan office (Charles et 
al., 2005, pp. 3) it creates a wider possibility for social interactions (Veitch et al., 2004, pp. 4). 

3.1.3 Disadvantages of an Open-Plan Office 
 
Even though the open-plan office design is often used, the managements of open-plan offices 
receive many employee complaints (Veitch et al., 2004, pp. 1). Open-plan offices are often 
burdened by problems such as increased noise level, loss of privacy, visual distraction and 
also a perceived decline in efficiency. Decreased satisfaction and motivation are other 
negative side effects that may occur when working in an open-plan office (Davis, 1984, pp. 
274). A negative dimension of the open-plan office is that it is more densely populated than a 
single room office. This may result in an increased amount of heat and a higher level of 
contaminants produced in the office (Charles et al., 2005, pp. 1). Higher density of employees 
also contributes to more sources of distraction in open-plan offices (Charles et al., 2005, pp. 
3). 
 

3.2 The Bitner Model 
 
This model is inspired by a model by Bitner (1992). The Bitner model explains what factors 
influence employee behaviour in an open-plan office and explores the role of the servicescape 
(Bitner, 1992, pp. 59). The Bitner model includes the physical environment (environmental 
dimensions), the holistic environment, internal responses and employee behaviour. The 
purpose of the Bitner model is to visualize the concept of the Bitner theory. Each dimension is 
explained in the following section.  
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3.2.1 Environmental Dimensions  
 
Factors of the environmental dimensions are the ambient conditions: air quality, noise, music, 
temperature, lighting and colour. The ambient conditions are a big part of the concept of the 
physical environment, the servicescape (Bitner, 1992, pp. 64). Each one of these ambient 
conditions in an open-plan office has a great impact on its employees (Bitner, 1992, pp. 59). 

3.2.2 Holistic Environment 
 
It is important for the management of a company to analyse and require knowledge of how 
the ambient conditions’ characteristics are perceived by the employees. Each condition has its 
own importance and impact on the employees’ behaviour and satisfaction and every condition 
is perceived differently by every employee. If one employee is dissatisfied with, for example, 
the temperature in the open-plan office, it affects the whole image of the employee’s 
perceived servicescape due to the fact that the ambient conditions are perceived holistically 
(Bitner, 1992, pp. 67).  

3.2.3 Internal Responses 
 
Certain emotions, beliefs and physiological conditions are influenced by how the employees 
perceive the servicescape (Bitner, 1992, pp. 62). The employee responses lead to cognitive, 
emotional and physiological dimensions. The cognitive dimensions are beliefs and the 
perceived control of the ambient conditions in the open-plan office’s servicescape. The 
emotional dimension contains factors which have an intangible character such as mood and 
attitude. The physiological dimensions of the internal responses are factors such as pain, 
comfort, movement and stress (Bitner, 1992, pp. 60). 
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3.2.4 Behaviour 
 
The internal responses influence the employees in approach or avoidance behaviour (Bitner, 
1992, pp. 62). The approach behaviour includes feelings such as desire to stay, work and 
affiliate with the company. The avoidance behaviour is the opposite of the approach 
behaviour (Bitner, 1992, pp. 60). The physical responses to the servicescape may directly 
influence the employees’ feelings about their servicescape: whether or not they enjoy their 
environment (Bitner, 1992, pp. 64). Hence, it is of great importance how the servicescape is 
designed and how well the ambient conditions’ characteristics are perceived by the employees 
due to the fact that the employees’ perception of the servicescape may lead to undesirable 
behaviour such as avoidance behaviour. In sum, a well designed open-plan office may create 
behaviours such as affiliation, a desire to stay longer with the company and commitment, 
which are of great importance not only to the management, but for employee satisfaction as 
well.  
 

3.3 The Ambient Conditions  
 
Background characteristics of the environment are commonly called ambient conditions and 
they have a powerful influence on employee behaviour (Russel and Ward, 1982, pp. 653). 
The ambient conditions include: air quality, noise, music, temperature, lighting and colour.  
Even if they are defined independently in this thesis, it needs to be understood that employees 
perceive these factors holistically (Bitner, 1992, pp. 65-66). The design of the servicescape 
influences the attitudes and behaviours of employees in ways that can have financial 
consequences for the company (Veitch et al., 2004, pp. 2) Even though cognitions, behaviours 
and ambient conditions are reciprocally determined there is a clear distinction between their 
characteristics. A major advantage of ambient conditions compared to, for example, 
psychological conditions (expectancies, needs, values, goals and attitudes) is that the ambient 
conditions are observable (Davis, 1984, pp. 281-282). Hence, the concrete characteristics of 
ambient conditions make it convenient to conduct an observation and gain a deeper 
understanding of their affects.  

3.3.1 Air Quality 
 
The ideal quality of air for the average employee in an open-plan office is when the air has a 
moderate humidity and a moderate air movement. Another important factor is that the air does 
not contain sources of pollution (Sundstrom, 1986, p. 127). A good indoor air quality is a 
prerequisite for employee satisfaction, well-being and performance (Charles et al., 2005, pp. 
1). 

3.3.1.1 Health Issues 

 
Poor air quality may affect employees’ health by creating head aches, nose, throat, eye and 
skin irritation. Nausea and drowsiness are also physical symptoms of bad air quality (Charles 
et al., 2005, pp. 1). High levels of contaminants in the air may cause physical symptoms 
among the employees. Higher concentrations of contaminants in the open-plan office may, in 
some cases, lead to serious health risks. It is likely to think that the density of employees, 
furnishing and equipment contribute to higher levels of contaminants in an open-plan office 
(Charles et al., 2005, pp. 3). Another result of a poorly ventilated open-plan office is high 
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concentrations of carbon dioxide which can lead to feelings of decreased satisfaction, a 
decline in perceptions of air quality and increased physical symptoms among employees 
(Charles et al., 2005, pp. 4).  

3.3.1.2 Ventilation 

 
Well ventilated open-plan offices increase the employees’ perception of personal control 
(Bitner, 1992, pp. 63). Poor air quality may cause breathing difficulties (Bitner, 1992, pp. 64). 
The risk of outdoor contaminants from vehicles and factories, carbon monoxide and sulphur 
dioxide, is important to consider. Chemicals such as volatile organic compounds are 
continuously being released into the indoor air from building materials and the office 
furnishing. Printers and photocopiers may create ozone (Charles et al., 2005, pp. 3). Some 
cleaning processes distribute dust into the air, so cleaning activities should be undertaken 
when the open-plan office is unoccupied (Charles et al., 2005, pp. 6).  

3.3.1.3 Communication 

 
A high standard of indoor air quality is a key component to employee satisfaction. Issues 
about the air quality in the open-plan office may be sensitive for employees and managers to 
discuss. A solution to avoid conflicts about this is to develop a strategy to handle the 
employees’ opinions about the indoor air quality. This can be done through a clear and 
responsive employee complaints procedure to address the concerns and for the management 
to give feedback to their concerns (Charles et al., 2005, pp. 6). 

3.3.1.4 Odour 

 
Unpleasant but harmless odours increase feelings of frustration, create a more unpleasant 
mood among the employees and lower the evaluation of the servicescape. The employees 
become less frustrated if they perceive control over the odour (Russel and Ward, 1982, pp. 
670).  

3.3.2 Noise 
 
The U.S. national survey of offices workers proves that the most common complaint about an 
employee’s working condition is disturbance from noise (Evans and Johnson, 2000, pp. 782). 
Earlier research has shown that approximately 20 to 50 percent of all employees in an open-
plan office are annoyed by unwanted noise (Sundstrom, 1986, p. 392). An open-plan office 
with loud noise may lead to physical discomfort among the employees (Bitner, 1992, pp. 64). 
Noise is the most studied ambient condition of an open-plan office (Sundstrom, 1986, p. 128). 
Female employees are slightly more annoyed by noise than male employees (Kjellberg et al., 
1996, pp. 135).   

3.3.2.1 Sources of Annoyance 

 
The loudest sources of noise may not be the most disturbing ones. Surveys have found that 
co-workers’ chat is a primary source of annoyance from noise because of the attention it 
demands in case its contents are important (Sundstrom, 1986, p. 134). The larger number of 
people in the same open-plan office, the more annoying the co-workers’ chat. Dissatisfaction 
with the noise made by co-workers’ chat may affect attitudes concerning the open-plan office 
as a whole. Also, noise from office equipment and passing motor traffic outside the office are 
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sources of disturbing noise (Sundstrom, 1986, p. 136). Kjellberg et al. (1996) emphasize that 
co-workers’ chat among with telephone signals are factors that stand out as the most 
distracting ones. Telephone signals may be disturbing because the sound signals create 
employee reaction (Sundstrom, 1986, p. 134).  

3.3.2.2 Quiet Area 

 
Employees’ routine work becomes more and more automated as time goes by and employees 
spend an increased time on technical and demanding tasks. This means that the need for an 
area where employees are able to focus and concentrate on their work tasks is eventually 
increasing (Stone and Luchetti, 1985, pp. 114). Stone and Luchetti (1985) suggest to open-
plan offices that there should be chairs in a quiet area such as a secluded corner where the 
employees can go to do some quiet reading and concentrated thinking.  

3.3.3 Music 
 
Music unlike noise is a source of pleasure (Sundstrom, 1986, p. 167). A survey in 
Sundstrom’s book “Work Places” (1986) indicates that employees’ satisfaction increase with 
music in the open-plan office (Sundstrom, 1986, p. 176). Work performance is not generally 
affected by music, but it is likely to think that as the office work becomes more complex, 
music becomes more disruptive. A problem with having the radio on in the open-plan office is 
that radio contains irregular speech and that may be more distracting than the music itself. It is 
a risk that even the most desirable music may become monotonous if it is played for a too 
long period of time (Sundstrom, 1986, p. 178).  The physiological and psychological power of 
music may improve employees’ behaviour; music can make an employee alert or relaxed 
(Sundstrom, 1986, p. 171). 

3.3.4 Temperature  
 
Temperature is an ambient condition that is associated with great dissatisfaction in open-plan 
offices (Sundstrom, 1986, p. 111). An unpleasant temperature in the open-plan office may 
lead to physiological outcomes such as shivering or perspiring (Bitner, 1992, pp. 64). In an 
uncomfortable hot or cold temperature, the physiological mechanisms heat or cool the body to 
maintain a constant body temperature (Sundstrom, 1986, p. 113). If the temperature in the 
open-plan office is too high or too low employees can be dissatisfied, uncomfortable and also 
less effective in their work performance (Charles et al., 2005, pp. 1-2). The most preferable 
office temperature, in a survey conducted on 1003 office employees, was 21 degrees Celsius 
(Sundstrom, 1986, p. 113). 

3.3.4.1 Cold 

 
An open-plan office that is uncomfortably cold may lead to shivering and piloerection. To be 
constantly exposed to a cold temperature may result in a slowed metabolism and a subnormal 
level of arousal (Sundstrom, 1986, p. 113).  

3.3.4.2 Heat 

 
When forced to work in uncomfortable heat, the human body sweats in an attempt to cool the 
body (Sundstrom, 1986, p. 113). Aggression is more likely to occur in a hot open-plan office 
than in a cold one. Physical effects of heat are increased body temperature, arousal and a 
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decline in attention (Russel and Ward, 1982, pp. 670). Heat does not have a significant affect 
on the performance of simple work tasks unless the temperature is extreme. If the work task is 
highly demanding a high temperature may decrease the performance. Work performance 
remains unaffected until the temperature exceeds the limit of tolerance (Sundstrom, 1986, p. 
116). The affects of heat on the performance of work tasks, is greater when the temperature is 
high and the task continues for more than 60 minutes, the task require rapid coordinated hand 
movement or quick visual scanning or if the task is externally paced (Sundstrom, 1986, p. 
119). High temperatures reduce the employees’ attention capacity which leads to a diminished 
attention to the work task at hand (Russel and Ward, 1982, pp. 669).  

3.3.4.3 Temperature Control 

 
The fact that employees in an open-plan office have to share the same thermostat setting 
reduces the employees’ control over the thermal environment in the room. To increase the 
employees’ thermal comfort a flexible dress policy is recommended (Charles et al., 2005, pp. 
2). 

3.3.5 Lighting 
 
One feature of the servicescape that is often taken for granted or ignored is the ambient 
condition lighting (Sundstrom, 1986, p. 94) “Whether lighting be good or bad, it is one of the 
last things people remark upon unless prompted” (Weber et al., 1965, p. 24). Too much light 
is not considered beneficial due to the fact that a glare caused by bright light creates 
discomfort (Sundstrom, 1986, p. 84).  

3.3.5.1 Glare  

 
Bright lighting that produce a glare may decrease the ability to see and it may also cause 
physical pain (Bitner, 1992, pp. 64). Glare has a tendency to make seeing difficult and 
uncomfortable (Sundstrom, 1986, p. 87). Sunlight from a window can be especially disturbing 
to employees. The sunlight’s brightness, and glare that it produces, change with the position 
of the sun and depends on the time of the day and amounts of clouds (Sundstrom, 1986, p. 
97). 

3.3.5.2 Natural Light 

 
Lighting is likely to have a positive affect on employees’ work satisfaction depending to some 
extent on whether the light comes from a natural source or not (Sundstrom, 1986, p. 84). An 
open-plan office without windows may create dissatisfaction because employees need a 
variety in lighting and view (Sundstrom, 1986, p. 103). Aside from providing natural light, 
the windows in an open-plan office present a view to the outside world and sometimes 
function as ventilation (Sundstrom, 1986, p. 97). According to the empirical study by Veitch 
et al. (2004), a high percentage of the employees in an open-plan office who do not have a 
window wish they had. A window view has advantages for the employees such as connecting 
the employees to the outside world and increasing the employees’ ability to cope with 
stressful situations (Veitch et al., 2004, pp. 4-5). Windows also control lighting benefits 
through the adjustment of curtains and Venetian blinds. Attempts have been made to try to 
reproduce artificial lighting from windows, without much success. One of the reasons why 
these attempts have failed is that artificial lights lack the variety of daylight (Sundstrom, 
1986, p. 98). While an employee that is located close to a window benefits from natural light 
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and the view, he may also feel dissatisfaction with the thermal condition produced by a hot 
shining sun or the draught generated by cold winds outside. The importance of Venetian 
blinds, perimeter heating and cooling and well-insulated windows needs to be recognized 
(Charles et al., 2005, pp. 3). The positive effect on employees’ satisfaction that comes with 
natural light is considered tremendous (Stallworth Jr and Kleiner, 1996, pp. 41).  

3.3.5.3 Internal View 

 
Open-plan offices can have two different views from their windows: a window that can bring 
in natural light from outside is the first type; the second type of window is the one that is 
facing another part of a building, called an “internal view” window. If the open-plan office 
does not have access to windows with natural light, the windows with an internal view can 
work as a substitute because while internal view windows do not include a variety of lighting, 
they do at least include a variety of view. An internal view can, for example, be overlooking 
another open-plan office or a courtyard (Sundstrom, 1986, p. 105).  

3.3.5.4 Adjustable Desk Lamps  

 
One way for employees to receive bright lighting is to use adjustable task-lighting, also called 
desk lamps. If the desk lamps are adjustable, task-lighting may have many advantages. For 
example, the lamps give direct light towards the desk where the employees are working, they 
create ambient lighting and they are easy to position to reduce the risk of glare. When the 
desk lamps are adjustable the employee can allow the intensity of the light to match the 
employee’s needs. It is important that the task-lighting is adjustable because task-lighting 
provided by overhead lights has caused problems in open-plan offices (Sundstrom, 1986, p. 
104-105). The older the employees become the demand for the intensity of lighting increases 
due to the fact that an older employee requires a brighter light even though the work task is 
the same (Sundstrom, 1986, p. 390). 

3.3.6 Colour 
 
The effect of colour on employees is one of the least understood ambient conditions in an 
open-plan office. Employees are likely to prefer green and blue and lighter colours because 
those colours are associated with cool temperatures. Light colour areas are perceived to be 
larger than dark colour areas (Sundstrom, 1986, p. 179). Feelings associated with the colour 
green are calm and peaceful and blue, affectionate and pleasant (Sundstrom, 1986, p. 183). 
There is no evidence that colour would have an impact on employee performance (Sundstrom, 
1986, p. 179). The colours of the design in an open-plan office also play an important role in 
how employees perceive the temperature of the room. If the colours of the open-plan office 
are “warm” colours, like yellow and red (Sundstrom, 1986, p. 182), laboratory studies 
indicate that the employees perceive the temperature to be slightly warmer than it actually is 
(Sundstrom, 1986, p. 393). 
 

3.4 Stress and Low-Intensity Noise 
 
Evans and Johnson (2000) from Cornell University in the U.S., conducted an empirical study 
with 40 employees in an open-plan office. 20 of the employees where assigned to simulated 
low-intensity noise. The other half of the employees were working in a quiet office condition. 
One effect of sitting in an open-plan office with constant low-intensity noise was that 
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employees’ perceived capacity to maintain focus on a task decreased. Other effects of 
employees being subjected to uncontrollable noise was that their urinary epinephrine level 
elevated, the level of performance declined and the employees made fewer ergonomically 
postural adjustments by their workstations compared to the group in the quiet office.  
 

 

3.4.1 Uncontrollable Noise 
 
Employees in an open-plan office that are exposed to uncontrollable noise such as low-
intensity noise (co-workers’ chat, a fan buzzing etc.) have post stressor effects such as decline 
in work performance. Many studies that have been carried out on employees that are exposed 
to low-intensity noise both in the lab and in the field indicate that they suffer from a 
diminished task motivation (Evans and Johnson, 2000, pp. 779). If the employees have a high 
perception of personal control they are likely to have an increased perceived job satisfaction 
(Bitner, 1992, pp. 63). In terms of what makes the employees stressed out, it is more the fact 
that the noise is uncontrollable than the actual intensity of the noise itself. The group that was 
exposed to low-intensity noise in their open-plan offices had a diminished motivation in their 
work performance. Again, the major source of this diminished task motivation is not the low-
intensity noise itself, but the fact that the noise is uncontrollable (Evans and Johnson, 2000, 
pp. 781). If the employees perceive that they have personal control over the low-intensity 
noise in the open-plan office, the possibility to go to a quiet room for example will make the 
task motivation remain on a stable level. Learned helplessness, a feeling of being dejected, 
also diminishes if the employees perceive personal control over low-intensity noise (Evans 
and Johnson, 2000, pp. 779). It is important to allow the employees to customize their 
ambient conditions, the design of the servicescape, in order to accommodate their variability 
in needs and desires. The employees’ increased personal control may improve their mood, 
enhance their creativity and intellectual performance and make them solve interpersonal 
problems co-operatively. For these reasons it is important that the controls are accessible, 
well-maintained and easy to use for the employees (Veitch et al., 2004, pp. 3). 
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3.4.2 Urinary Epinephrine Levels 
 
The level of urinary neuroendocrine hormones, epinephrine, is the most reliable index of 
stress. The group that was exposed to low-intensity noise did not perceive a higher level of 
stress compared to the group in the quiet open-plan office. The interesting aspect of this is that 
the group that was exposed to low-intensity noise had a higher level of epinephrine in their 
bodies (Evans and Johnson, 2000, pp. 781). In sum, the group that was exposed to low-
intensity noise did not perceive their work situation as more stressful than the group in the 
quiet open-plan office even though there was evidence of elevated stress, physiologically, 
motivationally and observationally. A high level of epinephrine may have fateful 
consequences for the employees when one takes into account that a chronically elevated 
epinephrine level is a risk factor for heart disease (Evans and Johnson, 2000, pp. 782). 

3.4.3 Performance Deficit 
 
When the workload is relatively high, such as an approaching deadline or a task that has 
multiple cues, the demand upon the employees for information processing is high. Employees 
exposed to low-intensity noise at these stressful moments may suffer performance deficits. 
But if the task in question is simple and the information being processed is not that high, low-
intensity noise does not have an impact on work performance (Evans and Johnson, 2000, pp. 
779). Simple task performances such as typing and typing speed are examples of tasks that are 
unaffected by noise (Evans and Johnson, 2000, pp. 781). 

3.4.4 Ergonomic Postural Adjustments 
 
Increased musculoskeletal disorders are a result of occupational stress. A high workload may 
lead to occupational stress that is accompanied by side effects such as poor posture and 
repetitive use. Employees who are exposed to occupational stress are mentally strained which 
causes elevated muscle tension (Evans and Johnson, 2000, pp. 780). Compared to the group in 
the quiet open-plan office, the group that was exposed to low-intensity noise was less likely to 
adjust their work position. They made fewer adjustments to their chairs, foot rests and 
whiteboards and document holders (Evans and Johnson, 2000, pp. 781). 
 

3.5 Person-Environment Fit 
 
Person-Environment Fit is when the employees’ needs are met by the characteristics of the 
ambient conditions (Stallworth Jr and Kleiner, 1996, pp. 36). 
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An example of a strong Person-Environment Fit is when an employee is able to make a phone 
call without being disturbed by co-workers’ chat (Stallworth Jr and Kleiner, 1996, pp. 36). It 
is important to consider whether employees have adequate acoustic privacy to perform tasks 
that require attention. A practical solution to this problem is to make sure to reserve an area 
where the employees are able to conduct work tasks that require a quiet environment (Stone 
and Luchetti, 1985, pp. 110). A poor Person-Environment Fit is for example when the colours 
of the open-plan office are dark and gives the employees a feeling of being in a basement. It is 
important to create a servicescape with a supportive environment which “fits” the needs of the 
employees to make the employees feel satisfied with their work environment (Stallworth Jr 
and Kleiner, 1996, pp. 36).  
 

3.6 Theories in Sum  
 
The Bitner theory explains what behaviours are influenced by in an open-plan office; it 
explores the role of the servicescape (Bitner, 1992, pp. 59). An employee that is 
uncomfortable in an open-plan office because of an unsatisfying design of a servicescape may 
create physiological outcomes such as pain and stress which could be embodied in behaviour 
such as leaving the company. A satisfied employee may create feelings such as affiliation 
with the company and an overall work satisfaction. The ambient conditions that are visualized 
in the Bitner model are mainly developed by theories from Sundstrom’s “Work Places” 
(1986) which emphasizes each ambient condition’s impact on the employee. Each ambient 
condition: air quality, noise, music, temperature, lighting and colour, is described individually 
but it is important to recognize that the employees perceive each ambient condition’s 
characteristics holistically. Evans and Johnson’s research illuminates the after-effects of 
sitting in an open-plan office with Low-Intensity Noise that causes stress. These after-effects 
may be physiological outcomes such as risk of heart disease and musculoskeletal disorders. 
The fourth main theory in the Theoretical Framework by Stallworth Jr and Kleiner, Person-
Environment Fit, visualizes and describes the importance that the servicescape in an open-
plan office fits the needs of the employees. A variety of scholars’ research is added to the 
main theories in the Theoretical Framework to corroborate the different theories.  
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To conclude the Theoretical Framework model 5, The Link, is created to provide a 
comprehensive summarization of the Theoretical Framework. The model clearly visualize that 
employee satisfaction and the ambient conditions are what both of the Framework consist of 
and that these divisions are the fundamental foundation of this thesis. The purpose of The 
Link is that its illustration of the Theoretical Framework’s structure serves as an intelligible 
guidance for the reader to understand how the Theoretical Framework is constructed and that 
it is an extensive base for the continuing parts. The material in the Theoretical Framework 
also serves to analyse the Empirical Framework. The Analysis is followed by the Conclusions 
which are built upon the Analysis. The final chapter, Proposals, has its starting point in the 
Theoretical Framework as well as in the authors’ personal ideas. Therefore, the Theoretical 
Framework is the indispensable link in this thesis.  
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4. Empirical Framework 
 
The observation, the blueprint and the outcomes of the questionnaire, serve as a base for the 
Empirical Framework. The observation is conducted at Sogeti’s open-plan office during the 
day of April 17th 2007. When conducting the observation, the starting point is an observation 
template that has been developed based on the Theoretical Framework. The Blueprint is a 
facsimile of the design in the open-plan office at Sogeti. The questionnaire is handed out the 
same day as the observation is conducted, and is based on the Theoretical Framework.  All 21 
current employees at Sogeti filled out the questionnaire and turned it in the same day.  

 

4.1 The Observation 
 
The open-plan office at Sogeti is divided into two premises in each part of the office. In 
between the two premises there is a kitchen, dining room, hallway, the main entrance and a 
space to hang outside clothes. Sogeti’s bigger premise consists of seven circular tables where 
there are four workstations at each table and two circular tables where there are two 
workstations. One part of the big premise faces a big road and the other part of the big 
premise faces a courtyard/parking lot and the smaller premise only faces the big road. There 
are 15- 20 windows in the bigger premise. By this premise is the copy machine room where 
there is a fan that is controllable for the employees, a practical solution due to the fact that the 
temperature may become uncomfortably high in this room. There are almost no doors in the 
open-plan office at Sogeti but the copy machine room has one. The smaller premise consists 
of one circular table with four workstations and two circular tables with two workstations. 5-
10 windows are in this smaller premise. In the middle of every circular table there is a big, 
plastic, potted plant. There are a few meeting rooms connected to the smaller premise, three 
of them are available for Sogeti employees. Outside the meeting rooms there is a tiny hall. 
There are windows all over the open-plan office and every window is very wide and high. 
This creates a lot of natural light in Sogeti’s open-plan office. Many of the employees choose 
to sit down at their workstations and do not adjust their work position habitually. The 
employees have the possibility to stand at their workstations but only one of the employees is 
currently doing this. Sogeti has a wall-to-wall carpet which eliminates unwanted noise such as 
walking over the floor and movements of the chairs. Because Sogeti is a consulting company, 
the employees are coming and leaving the office at different times every day. Therefore, the 
wall-to-wall fitted carpet serves as a good noise eliminator which is important for this open-
plan office where the employees leave their workstations on an irregular basis. The overall 
colour scale in Sogeti’s open-plan office is light colours with a few influences of black. There 
is no music playing in the open-plan office.  

4.1.1 Air Quality 
 
The air quality is a little dry especially when there is a high density of employees in the open-
plan office. During lunch-time, the air quality becomes fresher. All windows in the open-plan 
office are closed. The employees can not directly control the ventilation system because the 
janitor is in charge of that. There are two controllable fans in Sogeti’s open-plan office, one is 
located in the tiny hall and one is located in the copy machine room. No unpleasant odour is 
recognized at Sogeti.  
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4.1.2 Noise 
 
Outside noise is not noticeably audible from inside the Sogeti open-plan office because the 
windows are carefully insulated. The employees’ work phones are not stationary which opens 
up the possibility for the employees to leave the room when conducting a phone call, which 
some of the employees do. The telephone signals are set to a low volume and a little red light 
blinks for incoming calls. There are many sources of low-intensity noise in the open-plan 
office at Sogeti. At one of the circular tables there is a radio playing. Even though the volume 
is low it is clearly audible for the employees working at the other circular tables. Many of the 
employees talk to each other with a high and clear voice. Other sources of low-intensity noise 
in the open-plan office are employees’ typing on typing boards, co-workers’ chat and buzzing 
from the ventilation system and the copy machine room. A source of loud noise in Sogeti’s 
open-plan office is when the cleaning company is vacuum cleaning the office. The employees 
potentially have the option of using a quiet area if necessary, the meeting rooms or the tiny 
hall outside the meeting rooms. The meeting rooms have no computers but could serve as a 
place for reading or other tasks that require a high level of concentration.   

4.1.3 Temperature 
 
The temperature in the open-plan office at Sogeti is between 24.2 and 24.4 degrees Celsius in 
the morning. By lunchtime the temperature has dropped to some extent, the temperature 
reaches 23.6 degrees Celsius but rises again when the density of employees increases in the 
afternoon up to 24.4 degrees Celsius. Sogeti has a flexible dress policy which allows the 
employees to control their personal desired temperature. The majority of the Sogeti 
employees wear a long sleeved shirt or a sweater. Some of the employees are wearing short 
sleeved shirts or clothes of thinner fabrics. 

4.1.4 Lighting 
 
There are many windows in Sogeti’s open-plan office and every window has Venetian blinds 
or curtains that are adjustable. The curtains’ fabric is heavy which blocks the sun. The 
computer screens are adjustable as well as the employees’ chairs. There are unoccupied 
workstations on the inner side of the open-plan office while all of the workstations by the 
windows are occupied. A fluorescent lamp hangs from the ceiling above every single circular 
table workstation. Some employees have them on while others have them switched off. There 
are no adjustable desk lamps by the employees’ workstations. All of the windows at Sogeti’s 
open-plan office have natural light from outside. No windows with an “internal view” exist at 
the Sogeti open-plan office. 

4.1.5 Colour 
 
The colours of the walls and curtains in Sogeti’s open-plan office are light colours such as 
white and light green. The ceiling is white and the floor is a light gray. There are some 
elements of darker colours, such as black. The workstations are made of lighter hued wood. 
The comprehensive perception of Sogeti’s open-plan office is that it is an office with light 
colours.  
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4.2 The Blueprint 
 
The blueprint is an exact facsimile 
of the open-plan office at Sogeti. 
The purpose of including the 
blueprint in the Empirical 
Framework is to present a 
comprehensive image of the Sogeti 
open-plan office described in the 
observation. The BP part of the 
blueprint shows the bigger premise 
with its nine sets of circular tables. 
The smaller premise is marked on 
the blueprint as SP. The spot 
marked with the letter C is the copy 
machine room where the 
controllable fan is located. O stands 
for where people hang outside 
clothes. E is the hallway where the 
main entrance is located. The parts 
marked with the letter M are the 
meeting rooms. The meeting rooms 
that are also marked with the letter 
Q signify that these rooms serve as 
potential quiet areas as well. 
Another potential quiet area is the 
tiny hall that is simply marked with 
a Q in the blueprint. The dining 
room is marked on the blueprint 
with a D and the kitchen with a K.  
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4.3 The Questionnaire  
 
The questionnaire that was handed out to the employees at Sogeti consists of 15 questions 
including two introducing questions pertaining to the employees’ sex and age.  We inquired 
into the employees’ sex and age because some outcomes of the questions are interesting to 
analyze from a point of view where sex or age may play a defining role. The outcomes from 
every question of the questionnaire are as follows.  

4.3.1 Satisfaction 

 
Nearly every employee at Sogeti was satisfied with the over-all perception of the servicescape 
and the ambient conditions lighting, noise and air quality etc. 95 percent of the employees 
answered that they were satisfied with the servicescape and the ambient conditions.  

4.3.2 Air Quality 

 
The overall perception of the air quality (ventilation) at Sogeti was good or very good among 
the employees. There was almost a tie in between the amount of employees who perceived the 
air quality to be good and those who perceived the air quality to be very good.  48 percent 
perceived the air quality as being very good and the remaining 52 percent of the employees, 
perceived the air quality to be good. None of Sogeti’s employees perceived the air quality as 
neither good nor bad, bad or very bad. 

4.3.3 Noise 

4.3.3.1 The Over-all Perception 
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50 percent of the women and 54 percent of the men perceived the general level of noise in the 
open-plan office at Sogeti as good. 13 percent of the men and as much as 33 percent of the 
women perceived the general level of noise as neither good nor bad. The men perceived the 
level of noise in the open-plan office as very good in a wider extent than the women, 33 
percent of the men perceived the level of noise as being very good compared to 17 percent of 
the women. None of the employees at Sogeti perceived the general level of noise as bad or 
very bad. 
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4.3.3.2 Co-Workers’ Chat 

 

 
 
48 percent of the employees did not perceive the ambient noise such as co-workers’ chat as 
burdensome at all. The same percentage of employees, 48 percent, perceived the noise from 
co-workers’ chat as burdensome to some extent. 4 percent of the employees perceived the co-
workers’ chat to be very burdensome.  

4.3.3.3 Office Equipment 

 
None of the employees at Sogeti perceived the noise from office equipment to be a burden at 
all.  

4.3.3.4 Outside Noise 

 
5 percent of the employees at Sogeti perceived the outside noise to be a burden to some extent 
but the remainder of the employees, 95 percent, did not perceive the outside noise to be 
burdensome at all.  

4.3.3.5 Telephone Signals 

 
Compared to the office equipment and outside noise, telephone signals are a major source of 
disturbance among Sogeti employees. 48 percent responded that telephone signals were a 
burden to some extent. The remainder of the employees, 52 percent, did not find the telephone 
signals to be a burden at all.  

4.3.3.6 Quiet Area 

 
As many as 95 percent of the employees at Sogeti turned out to be in need of a quiet area and 
answered that the need for a quiet area occurred either at times or very often. 5 percent never 
perceived the need for a quiet area. 85 percent perceived that the need for a quiet area 
occurred at times, while 10 percent of the employees perceived that they were in need of a 
quiet area very often.  
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4.3.4 Temperature 

4.3.4.1 Perception of the Temperature in the Open-Plan Office 

 
Concerning the temperature in the open-plan office at Sogeti the employees did not have a 
homogeneous opinion. The majority, 62 percent, perceived the temperature to be good while 
14 percent perceived it to be very good, and 14 percent perceived it to be neither good nor 
bad. 10 percent of the Sogeti employees perceived the temperature in the open-plan office to 
be bad, it was considered as being too cold.  

4.3.4.2 Control 

 
19 percent of the employees at Sogeti perceived that they have the possibility to control the 
temperature. The remaining employees did not perceive personal control of the temperature.  

4.3.5 Lighting 

 
% of Total  

  Age Total 

  18-30 31-45 46-->   
Employees Very good 28,6% 4,8 % 4,8 % 38,1% 
  Good 14,3% 38,1% 9,5 % 61,9% 

Total 42,9% 42,9% 14,3% 100,0% 

 
67 percent of the employees in the youngest age range, the ages between 18 and 30, found the 
level of lighting to be very good while only 11 percent of the age category of 31 to 45 
perceived the level of lighting to be very good. 34 percent of the older age category, the 
category with the age range of 46 and older, found the level of lighting to be very good. All of 
the employees that did not perceive the level of lighting as being very good perceived it as 
being good.  

4.3.6 Stress and Low-Intensity Noise 

4.3.6.1 Stress 

 
None of the employees at Sogeti perceived the servicescape as stressful in terms of the 
ambient conditions. 100 percent of the employees replied that that they did not perceive the 
servicescape as stressful at all.  
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4.3.6.2 Ergonomic Issues 

 
Employees

Yes
No

 
 
The majority of the Sogeti employees did not suffer from ergonomic issues but a large 
number of them did. 19 percent of the employees responded that they suffered from 
ergonomic issues due to their work environment.  
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5. Analysis 
 
The Analysis contains the compilation and elucidation of the Theoretical and Empirical 
Framework and it serves as the link between the two. A servicescape can be viewed as a type 
of  nonverbal communication, an “object language” (Bitner, 1992, pp. 62) and the Sogeti 
employees’ perception of the servicescape’s “language” is defined in the Empirical 
Framework. The purpose of the Analysis is to examine the employees’ perception of this 
“language”.  It is important that the Sogeti management understands this “language” in 
order for them to undertake measures to improve the ambient conditions of the servicescape. 
In this way, employee satisfaction may increase.  
 

5.1 The Survey 
 
The proposals found in this thesis about the survey are inspired and developed by an idea by 
Evans and Johnson (2000). To discover and take action based on employees’ perceptions of 
the ambient conditions is exceptionally important for every company’s management as they 
are eager to have their employees as satisfied as possible. This knowledge may easily be 
acquired through having a check-up on employees’ perceptions of the ambient conditions 
through handing out a survey for the employees to complete about the perceived ambient 
conditions. The survey could be filled out by the employees approximately every third or 
fourth month. Conducting a semi-annual survey would serve as a communicator to let the 
Sogeti management know about their employees’ perceptions of the ambient conditions. By 
providing the management with the knowledge of the employees’ needs, the survey would 
serve to help the management to increase employee satisfaction regarding the servicescape. 
The Sogeti management could make use of the employees’ opinions and act upon them, 
improving the ambient conditions’ characteristics. Issues about the ambient conditions may be 
sensitive for employees and managers to discuss, and if an employee anonymously writes 
down how an ambient condition is perceived, the likelihood of a conflict to occur is 
considered smaller than having an open discussion on the subject. It is important that the 
employees perceive that the management is listening and acting seriously on the outcomes of 
the survey in order to develop employee trust for the function of the survey. If the employees 
feel that their desires and needs are valuable for the management, their perceived feeling of 
control of the servicescape’s ambient conditions is likely to increase. An increased perceived 
personal control among the employees may improve employees’ mood and enhance their 
creativity (Veitch et al., 2004, pp. 3). 
  

5.2 Analysis of the Observation 

5.2.1 Air Quality 

5.2.1.1 Humidity  

 
The overall perception of the air quality in the open-plan office at Sogeti is that it is a little bit 
dry. The ideal quality of air for an average employee is when the air has a moderate humidity 
and a moderate air movement (Sundstrom, 1986, p. 127). The air quality is especially dry 
when there is a high density of employees in the open-plan office as the air quality becomes 
less dry during lunch-time at Sogeti. The research by Charles et al. (2005) indicates that the 
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density of employees contributes to a higher level of contaminants in the air which could 
cause physical symptoms among the employees such as head ache, nose, throat, eye, and skin 
irritation, and also nausea and drowsiness. A high level of contaminants in the indoor air, for 
example a high concentration of carbon dioxide, may lead to feelings of decreased 
satisfaction, decline in perceptions of air quality and also increased physical symptoms among 
the employees (Charles et al., 2005, pp. 3). To keep the employees at Sogeti healthy and 
satisfied, the level of ventilation should be increased to promote an air quality in the open-
plan office that is less dry. A high standard of air quality in the open-plan office is a key 
component to employee satisfaction (Charles et al., 2005, pp. 6).  

5.2.1.2 Interference with the Ventilation System 

 
The windows at Sogeti’s open-plan office should not be opened because that would interfere 
with the ventilation system. Also, opening the windows is not recommended because there is 
a busy road right outside the Sogeti office building. Keeping the windows closed reduces the 
risk of receiving outdoor contaminants from vehicles, such as carbon monoxide and sulphur 
dioxide, into the open-plan office (Charles et al., 2005, pp. 3). It is important for Sogeti not to 
ignore the importance of keeping the windows closed. Interference with the ventilation 
system, that an open window would create, may lead to failure in ventilating unpleasant odour 
in the open-plan office. Working in an open-plan office with an unpleasant but harmless 
odour may lead to the development of feelings of frustration, create an unpleasant mood and 
lower the overall perception of the servicescape (Russel and Ward, 1982, pp. 670). Even 
though the ventilation system is well functioning, printers and copy machines may create 
ozone (Charles et al., 2005, pp. 3). To lower the risk of ozone in Sogeti’s open-plan office, the 
door to the copy machine room should be kept closed. The higher temperature that the office 
equipment in the copy machine room may create is controllable by the controllable fan. 
Another reason to have a well functioning ventilation system is that some cleaning activities 
may distribute dust into the air (Charles et al., 2005, pp. 6). 

5.2.1.3 Control 

 
To create a feeling among the employees that they are able to accommodate their variability 
in needs and desires of the air quality, the management should include this ambient condition 
in the handed out survey. The janitor is in charge of the ventilation system. The management 
could, based on the employee responses from the survey, notify the janitor about the 
employees’ needs and desires concerning the air quality. This would increase the Sogeti 
employees’ perceived personal control. The advantage of Sogeti’s controllable fan in the copy 
machine room is that it is a well-maintained air quality control that is easy to use for the 
employees. Hence, the employees are likely to receive an increased level of personal control 
which often leads to a good mood, greater creativity and intellectual performance (Veitch et 
al., 2004, pp. 3). The copy machine room is a room where the employees do not spend much 
time. If the ventilation system in the open-plan office would be exchanged with the kind of 
well-maintained controllable fan as there is in the copy machine room, the likelihood for the 
employees to develop feelings of a good mood, enhanced creativity and intellectual 
performance would be great thanks to the increased level of personal control. Another 
advantage of having controllable fans in the Sogeti open-plan office is that if an employee is 
using the potential quiet area in the tiny hall, the employee has the possibility to turn off the 
fan to get rid of the buzzing it creates.   
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5.2.2 Noise 

5.2.2.1 Low-Intensity Noise 

 
Working in an open-plan office with low-intensity noise compared to working in a quiet 
open-plan office has been proven to result in diminished motivation among employees’ work 
performance (Evans and Johnson, 2000, pp. 781). Sources of low-intensity noise in the open-
plan office at Sogeti were the radio playing, co-workers’ chat, employees’ typing on 
keyboards and the buzzing from the copy machine room and the ventilation system. Effects 
that can occur when working in an open-plan office with constant low-intensity noise are that 
employees’ perceived capacity to maintain focus on tasks decreases, the urinary epinephrine 
level elevates, the level of work performance declines and the employees are likely to make 
fewer ergonomic postural adjustments at their workstations (Evans and Johnson, 2000, pp. 
779-781). Employees that suffer from performance deficits caused by low-intensity noise 
often become stressed out because they are not performing as well as they are capable of. The 
servicescape’s impact on its employees may lead to financial consequences for the company 
(Veitch et al., 2004, pp. 2). A chronically elevated epinephrine level is a major risk factor in 
heart disease (Evans and Johnson, 2000, pp. 782). These consequences affirm the importance 
of keeping the surrounding low-intensity noise in the open-plan office at Sogeti as low as 
possible. To avoid the possibility that employees are disturbed by a radio playing, the 
employees that prefer to have the radio on should use earphones. To keep the co-workers’ 
chat as quiet as possible, it is suggested that the employees talk to each other with silent 
voices. Keeping the door to the copy machine room closed would also contribute to a lower 
level of low-intensity noise in Sogeti’s open-plan office.  

5.2.2.2 Loud Noise 

 
When the cleaning company is performing tasks such as vacuum cleaning in the open-plan 
office, the level of noise is considered loud. The sources of loud noise in an open-plan office 
may lead to physical discomfort among the employees (Bitner, 1992, pp. 64) and currently at 
Sogeti, the cleaning processes are undertaken when the open-plan office has a high density of 
employees. To avoid this source of loud noise, the cleaning company should clean the open-
plan office when it is unoccupied, for example during lunch-time or before or after the Sogeti 
employees’ working hours. If that is not something that is possible to fulfil, cleaning 
processes may be performed in connection to some of the working day’s breaks when the 
employees are leaving the premises for the dining room. Also, the fact that some cleaning 
processes distribute dust into the air is yet another reason why the cleaning processes should 
be undertaken when the open-plan office is unoccupied (Charles et al., 2005, pp. 6). 

5.2.2.3 Telephones 

 
The fact that the employees’ work phones are not stationary at Sogeti, and that there is a 
possibility to leave the open-plan office when conducting a phone call is positive, considering 
that telephone signals are one of the factors that stands out as one of the most distracting ones 
in an open-plan office (Kjellberg et al., 1996, pp. 135). If there is a need for private phone 
calls at Sogeti this should be done during the lunch break or other breaks in order to decrease 
the disturbance caused by noise. Leaving the open-plan office for conducting phone calls is 
strongly recommended when possible.  
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5.2.2.4 Quiet Areas 

 
Sogeti’s meeting rooms have well-ventilated walls and are privately located in the open-plan 
office, which make these rooms perfect as potential quiet areas. Also the tiny hall outside the 
meeting rooms is a secluded corner of the smaller premise and is also a potentially well-suited 
place to have a quiet area. It would not take much effort for the management to implement the 
use of these potential quiet areas among the employees. The management could simply 
inform the employees that these rooms are available for them as potential quiet areas and 
encourage them to make use of them. The need for quiet areas among employees in open-plan 
offices are eventually increasing due to the fact that employees’ routine work becomes more 
and more automated and an increased time is spent on technical and demanding tasks (Stone 
and Luchetti, 1985, pp. 114).  

5.2.3 Music 
 
No music was playing in Sogeti’s open-plan office. There is a distinction between the radio 
playing and having a CD with music playing given that the radio contains irregular speech. 
Work performance is generally not affected by music because unlike noise, music is a source 
of pleasure (Sundstrom, 1986, p. 178). Music playing in an open-plan office is likely to 
increase employees’ satisfaction (Sundstrom, 1986, p. 176). The risk with music playing in an 
open-plan office is that even the most desirable music may become monotonous if it is played 
for too long. It is also likely to think that as the work becomes more complex, the more 
disruptive the music playing in the open-plan office becomes (Sundstrom, 1986, p. 178). It is 
therefore out of great importance that it be optional for employees to listen to music; 
employees with a desire to listen to music should use earphones. To listen to music for 
approximately one hour a day may be an appreciated idea among the employees at Sogeti due 
to the fact that the physiological and psychological power of music may affect the employees 
in a variety of ways: music can make an employee alert or relaxed (Sundstrom, 1986, p. 171). 
Therefore, listening to music may be a good idea when the employees are feeling tired. It is 
also recommended that the music is variable with different beats (Sundstrom, 1986, p. 178).  

5.2.4 Temperature 
 
The temperature in open-plan offices is associated with great dissatisfaction (Sundstrom, 
1986, p. 111). Therefore, management must proceed with caution when attempting to fulfil 
the employees’ desires and needs when it comes to the ambient condition temperature. The 
most preferable temperature is shown in empirical research to be 21 degrees Celsius 
(Sundstrom, 1986, p. 113). With that in mind, the Sogeti management needs to find out if the 
employees are satisfied by the current temperature, which hovers between 24.2 to 24.4 
degrees Celsius, or if they would prefer it to be cooler. When conducting the observation, the 
temperature in the open-plan office was considered to be uncomfortably hot. There are many 
disadvantages that come with working in an uncomfortably hot open-plan office, increased 
levels of aggression being one of them. An increased body temperature, arousal and a decline 
in attention are also likely to occur as physical effects of heat (Russel and Ward, 1982, pp. 
670). A high temperature reduces the employees’ attention capacity which leads to a 
diminished attention to the work task at hand (Russel and Ward, 1982, pp. 669). Considering 
the unpleasant physiological outcomes of an uncomfortably hot open-plan office, it is up to 
the management to know employees’ perceived temperature, in order to make sure that the 
employees are comfortable. The management should inform the employees about what the 
daily temperature usually is in the open-plan office. This fact could easily be included in the 
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survey. After finding out the employees’ general level of satisfaction with the temperature, the 
Sogeti management can adjust the temperature based on the employees’ requirements.  

5.2.5 Lighting 

5.2.5.1 Glare 

 
Due to the many windows in Sogeti’s open-plan office the potential risk of glare is high but 
solved by the adjustable Venetian blinds and curtains. The effects of glare are a decreased 
ability to see and physical pain (Bitner, 1992, pp. 64). Currently there is very little risk for the 
Sogeti employees as the windows are equipped with curtains and adjustable Venetian blinds. 
The risk of glaring, caused by the sunlight’s brightness is avoided by the curtains’ heavy 
fabric. The fluorescent lamps at Sogeti may create glare on the computer screens but this 
problem is easily solved as fluorescent lamps are easy to maintain, by either turning on or off.  

5.2.5.2 Natural Light 

 
The advantages of windows are not only the variety of light they create but also the variety of 
view that they offer, and these characteristics of a window with a variety of view are generally 
desired by employees (Sundstrom, 1986, p. 103). It is obvious that the Sogeti employees 
prefer the natural light that windows create based on the observation that all of the 
workstations by the windows in Sogeti’s open-plan office were occupied, while the 
workstations located in the middle of the room were not. The Sogeti employees’ preference 
for sitting by the windows may depend on a number of reasons. Perhaps the view to the 
outside world (Sundstrom, 1986, p. 87), or that one’s ability to cope with stressful situations 
increases with natural light (Veitch et al., 2004, pp. 4-5) are the factors behind the employees 
choosing a workstation located by a window. The potential risk of draughts generated by cool 
winds outside the open-plan office is not likely to occur at the Sogeti open-plan office given 
that the curtains’ heavy fabric and the well insulated windows prevent draughts from outside 
air. It is also recommended that the Sogeti employees sit at a workstation located by a window 
based on the understanding that natural light by a workstation is considered to have, in 
general, a tremendously positive effect on employees (Stallworth Jr and Kleiner, 1996, pp. 
41).  

5.2.5.3 Internal View 

 
It does not seem possible for the Sogeti open-plan office to arrange windows with internal 
views based on the design of the office. There is no need for windows with internal view, the 
Sogeti open-plan office is filled with windows that, while not providing a beautiful view, 
provide natural light and a variety of view.  

5.2.5.4 Fluorescent Lamps 

 
Above every workstation in Sogeti’s open-plan office there is a fluorescent lamp hanging 
from the ceiling. The intensity of lighting is not adjustable but the employee does have the 
possibility to turn it on or off. Task lighting provided by overhead lights, such as the 
fluorescent lamps, may cause problems in the open-plan office. More preferable are 
adjustable desk lamps that provide a direct light towards the writing desk where the employee 
is working. Aside from creating direct light and the possibility to modify the intensity of light, 
an adjustable desk lamp can also reduce the risk of glare (Sundstrom, 1986, p. 104-105). It 
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was obvious during the observation that the employees at Sogeti have different preferences 
when it comes to the demands on the intensity of lighting. Some of the employees chose to 
have the fluorescent lamps on and some of the employees had them switched off. Based on 
our observation and the theories compiled by Sundstrom (1986), the management at Sogeti 
should consider the possibility of introducing adjustable desk lamps at the employees’ 
workstations in the open-plan office.  

5.2.6 Colour 
 
The colours of the Sogeti open-plan office are light colours such as white and light green. The 
colour green is associated with feelings such as being calm and peaceful (Sundstrom, 1986, p. 
183). Sogeti’s white and light green colours are very well chosen for an open-plan office 
based on the theory that employees are likely to prefer green, blue and lighter colours. The 
colours of green and blue are associated with cool temperatures and open-plan offices with 
light colours are perceived as larger than an open-plan office with dark colours (Sundstrom, 
1986, p. 179).  
 

5.3 Analysis of the Questionnaire  

5.3.1 Satisfaction 
 
The fact that a large majority of the employees were satisfied with the servicescape and the 
ambient conditions in Sogeti’s open-plan office shows that the employees have approach 
behaviour. The approach behaviour includes feelings such as affiliation and commitment with 
the company and a feeling to stay longer. Therefore, it is important for the management of a 
company to encourage approach behaviour (Bitner, 1992, pp. 61). Employees of every age 
and gender group perceive great satisfaction in the servicescape and ambient conditions at 
Sogeti’s open-plan office. This means that the functions of the ambient conditions in the 
Sogeti servicescape are holistically well perceived and that the areas to focus on for the 
management are how to improve certain parts of the servicescape in an attempt to uphold, or 
increase, the employee satisfaction. The ambient conditions are perceived holistically (Bitner, 
1992, pp. 67) but every ambient condition needs its own focus to maintain or increase the 
level of over-all satisfaction from the employees (Davis, 1984, pp. 281-282).  

5.3.2 Air Quality 
 
The fact that about half of the Sogeti employees perceived the air quality (ventilation) as 
being very good is an advantage for Sogeti considering that employees who are satisfied with 
the air quality perceive a higher level of personal control (Bitner, 1992, pp. 63). An increased 
level of perceived control among the employees may lead to increased intellectual 
performance and an improved ability to solve interpersonal problems co-operatively (Veitch 
et al., 2004, pp. 3). If the employees perceive the air quality as bad, health risks such as head 
aches, nose, throat, eye and skin irritation, nausea or drowsiness may occur (Charles et al., 
2005, pp. 1). Employees in an open-plan office with a bad air quality may experience 
difficulties breathing as well (Bitner, 1992, pp. 64). Another potential risk for employees that 
are working in poorly ventilated open-plan offices is that they develop feelings of decreased 
satisfaction and they experience an increase in physical symptoms (Charles et al., 2005, pp. 
4). The 52 percent of the Sogeti employees that did not perceive the air quality in Sogeti’s 
open-plan office as very good, at least perceived it to be good. The health risks that are results 
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of bad air quality are not a direct potential threat for Sogeti. It is important to remember, 
however, that 52 percent of the Sogeti employees are not completely satisfied with the current 
air quality in the open-plan office. A good indoor air quality is a prerequisite for employee 
satisfaction, well-being and performance (Charles et al., 2005, pp 1). A reason why as much 
as 52 percent of the Sogeti employees were not as satisfied as they could be with the air 
quality may be due to the fact that the air was observed as being dry, especially when the 
density of employees working there is high. To increase the amount of employees perceiving 
the air quality in the open-plan office as being very good, Sogeti should intensify the 
ventilation. To find out how the employees generally perceive the air quality as time goes by, 
the management should include this ambient condition in the survey.  

5.3.3 Noise 

5.3.3.1 Differences between the Sexes 

 
In Kjellberg's research (1996) it is shown that female employees are more annoyed by noise 
than male employees. When it comes to the level of noise in the open-plan office at Sogeti, it 
is obvious that female employees are generally more concerned with it than the male 
employees. This statement is based upon the fact that 33 percent of the female employees 
perceived the general level of noise as neither good nor bad while only 13 percent of the male 
employees perceived the general level of noise in their open-plan office as neither good nor 
bad. Also the fact that 17 percent of the female employees perceived the general level of noise 
as being very good while 33 percent of the male employees perceived it as being very good 
indicates that the women working at Sogeti are more concerned by noise compared to the men 
working in the open-plan office. Compared to Sundstrom’s research (1986) the perception of 
the level of noise at Sogeti is considered to be good due to the fact that Sundstrom found that 
20 to 50 percent of employees in an open-plan office generally perceive disturbance from 
noise, and none of the Sogeti employees perceived the level of noise as being bad or very bad. 
This being said, the level of noise in the Sogeti open-plan office still needs to be decreased 
when one takes into account the fateful consequences of working in an open-plan office with 
a high level of low-intensity noise, such as increased risk for heart disease (Evans and 
Johnson, 2000, pp. 782). The following sections under the heading 5.3.3 Noise are a thorough 
examination of how the different sources of noise are perceived by the employees. Finding 
out from which sources the level of noise can be decreased serves as an attempt to enhance 
the Sogeti employees' satisfaction with the level of noise. It also serves to increase the 
employees' mental and physical health based upon the crucial consequences that come with 
working in an open-plan office with a high level of noise or just low-intensity noise. 

5.3.3.2 Co-workers’ Chat 

 
Dissatisfaction with noise created by co-workers’ chat may affect the employees’ attitudes 
about the open-plan office as a whole (Sundstrom, 1986, p. 136). Co-workers’ chat is shown 
to be the primary source of annoyance in an open-plan office; when co-workers are chatting, 
it demands attention from surrounding employees in case the content is important (Sundstrom, 
1986, p. 134). In Sogeti’s open-plan office, co-workers’ chat is the primary source of 
annoyance; 52 percent of the Sogeti employees perceived co-workers’ chat as being 
burdensome. 4 percent of those employees who perceived co-workers’ chat as burdensome, 
perceived it as being very burdensome. It is likely to assume that the employees working in 
the smaller premise would be less disturbed by co-workers’ chat based on the finding that the 
higher density of employees in an open-plan office, the more annoying co-workers’ chat tends 
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to be (Sundstrom, 1986, p. 136). To make use of the potential quiet areas may facilitate a 
decrease in the Sogeti employees’ disturbance from co-workers’ chat. If co-workers are 
working together on a project, discussions among them are inevitable, but at least longer 
discussions among co-workers are recommended to take place in the potential quiet areas in 
an attempt to reduce the dissatisfaction among the surrounding employees.  

5.3.3.3 Office Equipment 

 
Based on the fact that none of the Sogeti employees perceived the noise from office 
equipment as being burdensome one may think that the noise from office equipments would 
not be a problem. This issue is further analysed under 5.3.6 Stress and Low-Intensity Noise.   

5.3.3.4 Outside Noise 

 
Five percent of the Sogeti employees perceived the passing motor traffic as a burden. This is 
surprising due to the fact that the windows are well-insulated and also never opened which 
makes the passing motor traffic on the busy road outside almost inaudible. However, the quiet 
sound caused by the passing motor traffic, builds upon the level of low-intensity noise. The 
consequences of low-intensity noise are further discussed under 5.3.6 Stress and Low-
Intensity Noise. 

5.3.3.5 Telephone Signals 

 
The telephone signals at Sogeti are a source of disturbance as 48 percent of the employees 
perceived the noise from telephone signals as burdensome to some extent. Telephone signals 
are considered as a source of disturbance because they create employee reaction (Sundstrom, 
1986, p. 134). Approximately half of the Sogeti employees found the telephone signals as 
being burdensome to some extent. This is an indicator for the Sogeti management to take 
action to decrease the employees’ disturbance caused by telephone signals. Exchanging 
telephone signals in favour of blinking lights is likely to decrease the Sogeti employees’ 
disturbance from telephone signals as well as having private cellular phone signals switched 
to silent, or turned off.  

5.3.3.6 Quiet Area 

 
As many as 95 percent of the employees at Sogeti answered that they were in need of a quiet 
area and considered the need to occur either at times or very often. 5 percent never perceived 
a need for a quiet area. 85 percent perceived the need of a quiet area to occur at times while 
10 percent of the employees perceived that they were in need of a quiet area very often. The 
fact that 95 percent of the employees at Sogeti are in need of a quiet area makes this issue an 
urgent matter for the management to undertake. Potential quiet areas in the Sogeti open-plan 
office are marked in the blueprint; the meeting rooms and the tiny hall outside the meeting 
rooms. It is suitable to use these spaces when the need for a quiet area is required due to the 
fact that the rooms’ design and location keep the level of noise very low inside the potential 
quiet areas. It is even possible to turn off the controllable fan in the tiny hall to eliminate the 
buzzing it creates. It is an advantage for Sogeti that the employees can control the fans due to 
the fact that it is not the intensity of noise that is the most annoying for the employees; rather 
the fact that the noise is uncontrollable (Evans and Johnson, 2000, pp. 781). If the employees 
perceive that they have personal control over the level of noise that comes with the possibility 
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of working in a quiet area, the task motivation will remain on a stable level (Evans and 
Johnson, 2000, pp. 779). 

5.3.4 Temperature  

5.3.4.1 The Perceived Temperature 

 
The temperature in the open-plan office at Sogeti was perceived as being good by a 
reasonably large number of the Sogeti employees, 62 percent. 24 percent of the Sogeti 
employees perceived the temperature in the open-plan office as neither good nor bad or bad. 
This means that quite a big percentage of the employees at Sogeti were not satisfied with the 
temperature. The 10 percent of the Sogeti employees that perceived the room temperature as 
being bad perceived the temperature as being too cold. A temperature that is too cold in an 
open-plan office may lead to physiological outcomes such as shivering (Bitner, 1992, pp. 64). 
Other physiological outcomes caused by an open-plan office that is too cold may be 
piloerection, a slowed metabolism and a subnormal level of arousal (Sundstrom, 1986, p. 
113). These physiological outcomes are not likely to occur among the Sogeti employees given 
that the temperature in their open-plan office was measured to be 23 to 24 degrees Celsius 
during the observation. Employees that are dissatisfied with a cool office temperature may be 
less effective in their work performance (Charles et al., 2005, pp. 1-2).  

5.3.4.2 Flexible Dress Policy 

 
The fact that 10 percent of the Sogeti employees perceived the temperature in the open-plan 
office as being too cold is not a desirable outcome for the Sogeti management. The least the 
management can do for these employees is to allow a flexible dress policy. (Charles et al., 
2005, pp. 2). A flexible dress policy is already implemented at Sogeti so the only change left 
for the management is to add the ambient condition temperature in the survey to create a 
feeling among the employees of personal control of the temperature and to make them as 
satisfied as possible. The flexible dress policy leaves broad possibilities for the employees to 
modify their thermal comfort individually. Perhaps the 10 percent of the Sogeti employees 
that perceived the temperature as being too cold could choose warmer clothes. Throughout the 
observation we noticed that some employees did not wear long sleeve shirts or sweaters.  

5.3.4.3 Modifying the Colours 

 
Another alternative to enhance satisfaction among Sogeti employees concerning the 
temperature is to modify the colours of the Sogeti open-plan office into “warm” colours such 
as red and yellow, based on the findings that the colours of the servicescape in an open-plan 
office play an important role in how employees perceive the temperature of the room 
(Sundstrom, 1986, p. 182). An open-plan office with these colours makes the employees 
perceive the temperature as slightly warmer than it really is (Sundstrom, 1986, p. 393). 

5.3.4.4 Control 

 
The possibility of personal control over the temperature in Sogeti’s open plan office is not via 
adjustable temperature controls, but through the flexible dress policy with the exception of the 
copy machine room and the tiny hall where the temperature control is adjustable. The flexible 
dress policy does not provide the employees to control the temperature to a wide extent but it 
gives them a possibility to at least influence it. 81 percent of the Sogeti employees did not 
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perceive that they have the possibility to control the temperature. This is an astonishingly high 
percentage that needs to be looked into by the management because employees who perceive 
a high level of personal control may improve their mood and enhance their creativity and their 
intellectual performance. Naturally, this is desirable employee behaviour for any management 
and worth the effort it takes to introduce employees’ perceived temperature in the survey and 
act upon the outcomes. By acquiring the knowledge of the employees’ perception of the open-
plan office’s temperature, the employees would feel that they do have control of the 
temperature and thereby increase the likelihood of developing the desirable employee 
characteristics mentioned above. An improved perception of personal control among the 
employees also increases the chances that they solve interpersonal problems co-operatively 
(Veitch et al., 2004, pp. 3). For these reasons, the survey would be a possible solution for the 
employees to receive a higher level of personal control of the temperature. The management 
would listen to their opinions about the temperature and modify the temperature based on 
their perceptions. Employees that have a high perception of personal control are likely to have 
an increased perceived job satisfaction (Bitner, 1992, p. 63).  

5.3.5 Lighting 
 
Research found in Sundstrom (1986) indicates that the older the employee becomes, the 
higher the demand for the intensity of lighting. This relationship is not obvious among the 
Sogeti employees. Two thirds of the age category of 46 and older perceived the level of 
lighting when conducting reading or writing as being good and the remaining third perceived 
the level of lighting as being very good. The age category that was most satisfied with the 
level of lighting was the youngest, the ages of 18 to 30, which had the highest percentage of 
perceiving the level of lighting when reading or writing as being very good. The age category 
of 31 to 45 mostly perceived the level of lighting as good. Just looking at the older age 
category would not support the research found in Sundstrom because this age category 
perceived the level of lighting when reading or writing as being very good. If the older age 
category would be excluded, the outcomes of the youngest and middle age category would be 
supported by the research found in Sundstrom (1986). To summarize the analysis of the 
perceived level of lighting at Sogeti’s open-plan office, one may say that the demanded level 
of lighting does not depend on age. Rather, one may say that there is a wide range of personal 
preferences as to which level of intensity of lighting is required among the employees. To 
satisfy the personal preferences of the level of lighting, the solution of using adjustable desk 
lamps may be implemented. An adjustable desk lamp allows the employee to decide the 
intensity of lighting to match their personal needs and desires (Sundstrom, 1986, p. 104-105). 
The Sogeti employees’ personal desires for the level of lighting would thereby be heeded and 
the satisfaction of the level of lighting increased. 

5.3.6 Stress and Low-Intensity Noise 

5.3.6.1 Stress 

 
Even though none of the Sogeti employees perceived the servicescape as stressful in terms of 
the ambient conditions, the risks of working in an open-plan office with low-intensity noise 
needs to be acknowledged by the management. Even though employees may not perceive the 
servicescape as being stressful, they may suffer from after-effects caused by stress. Sources of 
low-intensity noise in Sogeti’s open-plan office are typing on keyboards, co-workers’ chat, 
the ventilation system and the copy machine room’s buzzing as well as the sound from the 
radio, if it is on. Being exposed to low-intensity noise in an open-plan office may lead to the 
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employees developing post stressor effects such as deficits in task performance and 
diminished task motivation (Evans and Johnson, 2000, pp. 779). It is shown in research by 
Evans and Johnson (2000) that even though employees do not perceive stress when working 
in an open-plan office with low-intensity noise, there are still a higher level of urinary 
neuroendocrine hormones, epinephrine, in their bodies compared to employees working in 
quiet open-plan offices. The level of epinephrine is the most reliable index of stress (Evans 
and Johnson, 2000, pp. 781). What can be learned from the research by Evans and Johnson 
(2000), is that even though employees do not perceive the servicescape as being stressful, 
they may still be affected by the low-intensity noise and thereby increase the level of 
epinephrine in their bodies. In other words, the employees may be experiencing stress 
unconsciously. It is thereby important to monitor low-intensity noise as a manager and 
attempts should be made to diminish the low-intensity noise to the widest range possible. A 
fateful consequence of having a chronically high level of epinephrine in the body is the risk of 
suffering a heart disease (Evans and Johnson, 2000, pp. 782). Ways to diminish the level of 
low-intensity noise at Sogeti’s open-plan office would be to keep the door to the copy 
machine room closed to lower the buzzing from the office equipment and to keep the radio 
off. If employees have the desire to listen to the radio, this can be done through using 
earphones. Also, to make use of the potential quiet areas would lower the level of low-
intensity noise in Sogeti’s open-plan office. 

5.3.6.2 Ergonomic Issues  

 
At Sogeti, 19 percent of the employees perceived that they suffer from ergonomic issues due 
to their work environment. This issue may be a result of occupational stress. If the work load 
is high, side effects such as poor posture and repetitive use may occur. Also, employees that 
are exposed to occupational stress are mentally strained which causes elevated muscle tension 
(Evans and Johnson, 2000, pp. 780). Even while considering ergonomic issues, low-intensity 
noise plays a role, when we remember that employees in open-plan offices where there is 
low-intensity noise are less likely to adjust their work position compared to employees 
working in a quiet open-plan office (Evans and Johnson, 2000, pp. 781). Employees that are 
exposed to low-intensity noise when their workload and the demand for information 
processing are high may suffer performance deficits (Evans and Johnson, 2000, pp. 779) and a 
natural result of performance deficits is occupational stress which has poor posture and 
repetitive use as side effects. The employees thereby become mentally strained and elevated 
muscle tension occurs. The chain starts with low-intensity noise and may end with ergonomic 
issues among the employees. If the management at Sogeti manages to lower the level of low-
intensity noise, the employees’ ergonomic issues may decrease. Again, some measures to 
reduce the level of low intensity noise would be to keep the radio off and make sure that 
employees leave the open-plan office when conducting phone calls. Work tasks that are 
simpler such as typing or typing speed remain unaffected by the low-intensity noise (Evans 
and Johnson, 2000, pp. 781).   
 

5.4 Person-Environment Fit 
 
It is important to create a servicescape that “fits” the needs of the employees so that the 
employees feel satisfied with their work environment (Stallworth Jr and Kleiner, 1996, pp. 
36). The fact that 95 percent of the Sogeti employees are satisfied with the servicescape 
indicates that Sogeti has a strong Person-Environment Fit where the employees’ needs are met 
by the characteristics of the ambient conditions in the open-plan office. It is not a single 
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ambient condition that defines the servicescape; it is the total configuration of the 
environmental dimensions (Bitner, 1992, pp. 67). The challenge for the management of Sogeti 
is to improve the details of the ambient conditions’ characteristics in their open-plan office to 
receive as strong Person-Environment Fit as possible and to improve the ambient conditions 
that the employees have been less satisfied with, for example the telephone signals or the 
temperature. An example of the Sogeti servicescape that “fits” the employees’ needs is the 
many windows in both of the premises. To have a strong Person-Environment Fit is a 
prerequisite for the employees’ overall work satisfaction and to have 95 percent of the 
employees that are satisfied with the servicescape is an indicator of a reasonably strong 
Person-Environment Fit in general at Sogeti.  
 

5.5 Analysing the Model of the Theoretical Framework  
 

 
 
Having a glance at the model that summarizes the Theoretical Framework, The Link, 
facilitates the understanding of the way the different parts of the thesis are built. Air quality, 
noise, music, temperature, lighting and colour as well as satisfaction (employees’ 
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approach/avoidance behaviour) at Sogeti are described in the Theoretical Framework. The 
outcomes of the observation and the questionnaire provide information about the ambient 
conditions’ characteristics in the Sogeti office as well as the employees’ perception of 
satisfaction with the servicescape and the ambient conditions and are compiled in the 
Empirical Framework. The Analysis binds the Theoretical and Empirical Framework together 
into a comprehensive compilation. The highlights of the Analysis are presented in the 
Conclusions which serve as a necessary step to creating Proposals to the Sogeti management 
on how best to improve ambient conditions’ characteristics in order to enhance employee 
satisfaction. 
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6. Conclusions 
 
The Conclusions serves as a summary of the Analysis and constitutes a foundation which the 
Proposals is based upon. The purpose of the Conclusions is to create an overview of the 
highlights from the Analysis in order to emphasize the most important aspects found in the 
process of conducting this thesis.  
 

6.1 Satisfaction 
 
The current level of employee satisfaction with the Sogeti servicescape and the ambient 
conditions is generally very well perceived, but the management needs to understand the 
importance of making sure that the servicescape and the ambient conditions “fit” the 
employees’ needs and desires. The areas of the servicescape where the ambient conditions’ 
characteristics are not satisfying need to be improved upon. 
 

6.2 The Survey 
 
A constantly recurring solution throughout this thesis is the proposal for the management to 
introduce a survey that the Sogeti employees are required to fill out approximately three or 
four times a year in order to improve the employees’ satisfaction with the open-plan office’s 
ambient conditions. The purpose of the survey is for the Sogeti management to acquire the 
important knowledge of how the employees perceive the characteristics of the ambient 
conditions in the open-plan office’s servicescape in order to take actions based upon their 
needs and desires. Employee satisfaction is likely to improve if the characteristics of the 
servicescape's ambient conditions better fit the employees' needs and desires to a higher 
degree.  Also, the employees will perceive increased personal control when they feel that the 
management is listening and acting upon their opinions.  

6.3 The Ambient Conditions 

6.3.1 Air Quality 

6.3.1.1 Intensified Ventilation 

 
The air quality at Sogeti was a bit dry and the management should increase the ventilation a 
little in the open-plan office. It is important to have good air quality in an open-plan office to 
keep the level of contaminants in the air as low as possible. The employees’ perception of the 
air quality at Sogeti was good or very good. The ambient condition air quality is not in urgent 
need of modification, but the management of Sogeti needs to recognize the importance of 
good air quality because a high standard of air quality is a key component to employee 
satisfaction (Charles et al., 2005, pp. 6). The employees are in general satisfied with the air 
quality but to intensify the ventilation a little may make all of Sogeti’s employees perceive the 
air quality (ventilation) as being very good. It is important to include air quality in the survey 
to better understand the employees’ perceived air quality and how it may change over time. 
Also, increasing the ventilation may reduce the risk from contaminants in the open-plan office 
associated with dust that can be distributed by some of the cleaning activities (Charles et al., 
2005, pp. 6). 
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6.3.1.2 Interference with the Ventilation System 

 
The windows definitely need to be kept closed at Sogeti to avoid interference with the 
ventilation system. Interference with the ventilation system would result in a higher level of 
contaminants in the open-plan office. The door to the copy machine room should be kept 
closed in an attempt to eliminate the entrance of ozone into the open-plan office (Charles et 
al., 2005, pp. 3). A ventilation system that is not intact may fail to air out possible unpleasant 
odors in the open-plan office.  

6.3.2 Noise  
 
Employees working in an open-plan office where there is low-intensity noise may experience 
consequences such as a decreased capacity to remain focused on working tasks, a decline in 
the level of performance, elevated levels of urinary epinephrine and other ergonomic side 
effects stemming from the fact that employees are likely to make fewer ergonomic postural 
adjustments at their workstations. The level of urinary neuroendocrine hormones, epinephrine, 
is the most reliable index of stress and chronically elevated levels of epinephrine creates a risk 
of suffering a heart disease. These fatal consequences may occur even though the employees 
do not perceive the servicescape as stressful (Evans and Johnson, 2000, pp. 779-782). 
Therefore, the management can not relax even though none of the Sogeti employees 
perceived the servicescape as stressful. What the Sogeti management can do to lower the low-
intensity noise in their open-plan office is to keep the door closed to the copy machine room 
to reduce the buzzing from the office equipment. Considering that 52 percent of the Sogeti 
employees perceived co-workers’ chat as burdensome to some extent, the management should 
encourage the employees to use the potential quiet areas in a wider extent, keep their voices 
low if they need to talk to each other in the open-plan office, and use phones with a blinking 
light instead of audible phone signals (48 percent perceived phone signals as burdensome to 
some extent). If the employees have a desire to listen to the radio or music this can be done 
through using earphones and the employees would reduce the level of low-intensity noise if 
they would leave the premises when conducting phone calls. These actions would decrease 
the level of low-intensity noise in Sogeti’s open-plan office and thereby ensure the 
employees’ health and satisfaction. Further sources of noise can be reduced by making sure 
that the cleaning processes are undertaken when the density of employees in the open-plan 
office is as low as possible. 

6.3.3 Music 
 
Music is an interesting ambient condition because it may create an increased level of 
employee satisfaction (Sundstrom, 1986, p. 176). Listening to music needs to be on 
employees’ individual basis due to the fact that employees may perceive music as disruptive 
or monotonous (Sundstrom, 1986, p. 178). The management may increase employee 
satisfaction at Sogeti by suggesting the idea of listening to music for example one hour a day, 
with different beats while working.  The management should also inform them that the radio 
includes irregular speech which may make it more preferable to chose music instead over 
radio.  
 



Open-Plan Offices 
-the Importance of the Ambient Conditions’ Characteristics for Employee Satisfaction 

 

 - 57 -

6.3.4 Temperature 
 
The outcomes of the ambient condition temperature are the most sensational in this thesis. 
During the observation it was stated that the temperature was uncomfortably hot while 10 
percent of the Sogeti employees perceived the temperature as being too cold. To raise the 
temperature even more may include undesirable consequences among the employees such as 
arousal and a decline in attention (Russel and Ward, 1982, pp. 670). The management should 
definitely include temperature in the survey to see if the employee perception of the 
temperature would increase if the temperature was lowered. The fact that 10 percent of the 
Sogeti employees perceived the temperature as being too cold does not need to mean that the 
other employees that perceived it as good or neither good nor bad, consider the temperature 
being too low. Why only 14 percent of the Sogeti employees perceived the temperature as 
very good may be that the employees who perceived the temperature as good perceived the 
temperature in the open-plan office as too hot. The fact that only 14 percent of the Sogeti 
employees perceive the temperature in the open-plan office as very good is unacceptable. The 
management can try to lower the temperature in the open-plan office to see if the satisfaction 
among the employees could increase.  

6.3.5 Lighting  
 
Concerning the ambient condition lighting there was no relation between employees’ desired 
level of lighting and employees’ age at Sogeti’s open-plan office even though the age 
category that was the most satisfied with the level of lighting was the youngest age category, 
18 to 30. The oldest age category, 46 and older, perceived the level of lighting mainly as 
good, one third perceived it as very good. If there would have been a relation between 
employees’ desired level of lighting and employees’ age, the older age category would have 
been the least satisfied with the level of lighting out of the three age categories. Currently, it is 
the middle age category that is the least satisfied with the level of lighting when reading or 
writing. Only 11 percent of the employees at Sogeti belonging to the middle age category, 31 
to 45, perceived the level of lighting as very good. When conducting the observation it was 
clear that employees have different levels of desired lighting because some of the employees 
had the fluorescent lamp on and some did not. This means that the management has to 
consider each individual’s desired lighting level and introduce adjustable desk lamps in the 
open-plan office at Sogeti. This way, each employee at Sogeti could control his or her own 
level and intensity of lighting, reduce the risk of glare and possibly improve the overall 
lighting satisfaction in the open-plan office at Sogeti.  

6.3.6 Colour 
  
The overall colours in Sogeti’s open-plan office are light, mainly white and green. It was 
shown in the outcomes of the questionnaire that 10 percent of the employees at Sogeti 
perceived the temperature as being too cold. By changing the colours in the servicescape to 
“warmer” colours such as red and yellow (Sundstrom, 1986, p. 182) the employees may 
perceive the temperature as being higher (Sundstrom, 1986, p. 393). If it turns out that a large 
number of the Sogeti employees that did not perceive the temperature as very good, 86 
percent, believe that the Sogeti open-plan office is uncomfortably hot, the colours can stay the 
way they are.  
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6.4 Future Research 
 
If the management follows and makes use of our concrete proposals for improvements to the 
ambient conditions’ characteristics at Sogeti, it would be interesting to take part in a repetition 
of our research at Sogeti to see if the employees’ satisfaction of the ambient conditions has 
increased as a result of the improvements. An interesting possibility would be to study if the 
number of employees who called in sick decreased after our concrete proposals is 
implemented. It would also be interesting to examine whether the employees’ perceptions of 
the disturbance from noise differ between the employees in the bigger premise and the 
employees in the smaller premise. Studying the level of epinephrine the employees have in 
their bodies would be very interesting because it would be possible to see if the Sogeti 
employees are affected by the low-intensity noise in terms of stress. It would also be 
interesting to compare a small open-plan office (15 employees) with a big open-plan office 
(100 employees) to see whether or not the employees perceive stress differently, if the 
disturbance from co-workers’ chat differs or if the employees suffer from ergonomic issues 
differently. Because Sogeti is a consult business the amount of employees in their open-plan 
office varies a lot. It would be interesting to take part of a study conducted at an open-plan 
office where the employees are stationed the whole day at the same workstations to see how 
these employees perceive the ambient conditions in that case. The main ideas of this thesis, 
the concrete proposals, are likely to facilitate managements’ attempts to improve their 
employees’ satisfaction. Therefore research like this thesis is likely to be sought-after by 
companies. How the power hierarchy is affected when changing an office with single rooms 
into an open-plan office is also an enticing area to study.  
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7. Proposals  
 
This section describes what the Sogeti management can do to improve the characteristics of 
the ambient conditions in their open-plan office in order to improve their employees’ 
satisfaction. The Proposals sum up the concrete proposals developed through conducting the 
observation and acquiring the Sogeti employees’ perception of the ambient conditions in the 
Sogeti open-plan office.  The substance constituting the Proposals, answers the problem 
posed in this thesis. 
 
The problem formulation of this thesis is: 
 
 
How can management improve employee satisfaction in an open-plan office through the 
characteristics of a servicescape's ambient conditions? 
 

 
Management can improve the ambient conditions’ characteristics and thereby increase 
employee satisfaction by applying the following, concrete, proposals on how to improve the 
ambient conditions in the servicescape at the Sogeti open-plan office. 
 
 
• Introduce a survey that the employees fill out approximately three or four times a year. 

The purpose of the survey is to discover how the employees perceive the ambient 
conditions in the open-plan office at Sogeti in order to improve their satisfaction. 

 
• Increase the intensity of the ventilation in order to keep the level of contaminants in 

the air of the open-plan office low. A result of intensified ventilation is that the 
employees may feel an increased satisfaction with the air quality. 

 
• Keep the windows in the Sogeti open-plan office closed in order to keep the 

ventilation system functioning. 
 
• The door to the copy machine room should be kept closed to hinder ozone from 

entering the open-plan office.  
 
• Keep the low-intensity noise in the open-plan office as low as possible to protect the 

employees’ health. This can be achieved by keeping the door to the copy machine 
room closed, making use of potential quiet areas, keeping the volume of co-workers’ 
chat as low as possible, using phones with blinking lights instead of audible phone 
signals, using earphones when listening to the radio, leaving the open-plan office 
when conducting longer phone calls and having private cellular phone signals 
switched to silent or turned off. 
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• To reduce the level of noise the cleaning company should undertake their cleaning 
processes, at least vacuum cleaning which is a source of loud noise, when the density 
of employees is low in the open-plan office. For example, before or after the 
employees’ working day, during lunch time or in concert with employees’ breaks are 
suitable moments for these kinds of activities. Another reason for undertaking the 
cleaning processes when the density of employees is low is that some cleaning 
activities distribute dust into the air (Charles et al., 2005, pp. 6).   

 
• Listening to music (not radio) may increase employee satisfaction (Sundstrom, 1986, 

p. 176) and therefore the Sogeti employees are recommended to listen to music for 
approximately one hour during the work day (through earphones).  

 
• Lower the temperature in the Sogeti open-plan office in an attempt to increase the 

employees’ satisfaction with the temperature (only 14 percent of the Sogeti employees 
perceived the temperature as being very good). Also, aggression among the 
employees, arousal and a decline in attention is more likely to occur in an 
uncomfortably hot open-plan office (Russel and Ward, 1982, pp. 670). 

 
• Introduce adjustable desk lamps at every workstation in the Sogeti open-plan office. 

An adjustable desk lamp provides a variety of lighting intensity and makes it possible 
to fulfil the employees’ individual desires. Adjustable desk lamps are likely to increase 
the employees’ lighting satisfaction.  
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Appendix 
 

Missive to Sogeti (in Swedish) 
 
 
Till anställda som arbetar i Sogetis öppna kontorslandskap,  
 
Vi är två studenter som studerar vid Handelshögskolan på Umeå universitet. Denna enkät är 

en viktig del av vår kandidatuppsats som handlar om öppna kontorslandskap. Syftet med 

denna enkät är att ta reda på hur Du upplever din arbetsmiljö och resultatet ska ge underlag till 

ledningen för förbättringar på Din arbetsplats samt identifiera eventuella behov av 

förändringar. Vi är tacksamma om Du tar dig tid att noggrant läsa igenom frågorna och 

svarsalternativen. Enkäten tar cirka tre minuter att fylla i och Din medverkan är anonym. Vi 

önskar att Du fyller i enkäten senast den 19 april 2007.  

 

Vill Du ta del av uppsatsen eller om det uppstår tvivelaktigheter vid ifyllande av enkäten, hör 

gärna av Dig till oss. 

 

Tack på förhand! 

 

Karin Arnerlöv 076-841 75 46  

Cecilia Bengtsson 073-800 44 06 

 

Kanarv04@student.umu.se 

Ceaben02@student.umu.se 
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The Questionnaire (in Swedish) 
 

Enkät om arbetsmiljö 

 

1) Är du… 

Man     ___   
Kvinna ___ 

 

 

2) Ålder? 

18-30 ___ 
31-45 ___ 
46--> ___ 
 

 
3) Trivs du med den fysiska arbetsmiljön (ljus, ljud och luft etc.) på ditt kontor? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 

 

Ja   ___ 
Nej ___ 
 

 

4) Hur upplever du luftkvalitén (ventilationen) vid ditt skrivbord?  

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 
Mycket bra ___ 
Bra ___ 
Varken bra eller dålig ___  
Dålig ___ 
Mycket dålig ___ 
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5) Hur är den generella ljudnivån på din arbetsplats?  

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 
Mycket bra ___ 
Bra ___ 
Varken bra eller dålig ___  
Dålig ___ 
Mycket dålig ___ 
 

 
6) Hur upplever du omgivande ljud såsom medarbetares samtal? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Mycket belastande ___ 
Något belastande ___  
Inte belastande alls ___ 
 

 
7) Hur upplever du ljudet från kontorsmaskiner (t.ex. kopiator)? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 
Mycket belastande ___ 
Något belastande ___  
Inte belastande alls ___ 
 

 

8) Hur upplever du ljud som finns utanför fönstret (t.ex. trafik, fåglar, barn som leker)? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 
Mycket belastande ___ 
Något belastande ___  
Inte belastande alls ___ 
 

 

9) Hur upplever du telefonsignaler på din arbetsplats (från mobiler och fasta telefoner)? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Mycket belastande ___ 
Något belastande ___  
Inte belastande alls ___ 
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10a) Hur upplever du rumstemperaturen på din arbetsplats? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 
Mycket bra ___ 
Bra ___ 
Varken bra eller dålig ___  
Dålig ___  
Mycket dålig ___ 
 

 
10b) Denna fråga är avsedd för dig som svarade Dålig eller Mycket dålig på fråga 10a. 
Är rumstemperaturen… 

 

För varm ___ 
För kall ___ 
 

 
11) Upplever du att du har möjlighet att påverka rumstemperaturen? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Ja ___ 
Nej ___ 
 
 

12) Hur upplever du belysningen på din arbetsplats då du skriver eller läser? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
Mycket bra ___ 
Bra ___ 
Varken bra eller dålig ___  
Dålig ___  
Mycket dålig ___ 
 
 

13) Upplever du generellt din fysiska arbetsmiljö (ljud, ljus och luft etc. på ditt kontor) 

som stressande? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Ja ___ 
Nej ___ 
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14) Har du ergonomiska problem (spänningar i axlar och nacke, ryggont etc.) p.g.a. din 

arbetsmiljö?  

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Ja ___ 
Nej ___ 
 
 

15) Upplever du att du har behov av en tyst/avskild plats? 

(Sätt ett kryss för det alternativ som stämmer bäst överens med Din uppfattning) 
 

Ja, mycket ofta ___ 
Enstaka gånger ___ 
Nej, aldrig ___ 
 

Tack för din medverkan! 
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The Observation Template 
  

Observation Template  

 1)      Air Quality  
 
Describe the over-all perception of the air quality  

-in the morning 

-in the afternoon 

Are there vehicles and factories in the near vicinity of the office building? Describe the 

outside/inside air 

2)      Noise  

Describe the over-all perception of the level of noise 
What attributes are creating noise and what kind of noise are they creating?  
Are there possibilities to work in a quiet area? 
If not, is there a place that would be suitable to serve as a quiet area?  
  
3)      Music  

Is there any music or radio playing during the day? 
 
4)      Temperature  

What is the temperature? 
-in the morning 

-in the afternoon 

Do the employees have the possibility to modify the temperature?  
  
5)      Lighting  

Is there a potential risk for glare? (computer screens, windows, bright lights)  
Are a majority of the employees benefiting from lighting from windows?  
What is the employees view from their windows? (windows or internal)  
Do they have adjustable desk lamps? 
  

6)      Colour  

What are the colours of the servicescape? 
  

7)      Stress and Low-Intensity Noise  

What possibilities are available to the employees to control the level of noise? 
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